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1 Test Summary 

Radio Spectrum Technical Requirement 

Item Standard Method Requirement Result 

Antenna 
Requirement 

47 CFR Part 22, Part 
74, Part 80, Part 90 

N/A 

47 CFR Part 22.365,  

47 CFR Part 74.30, 

47 CFR Part 80.3(e), 

47 CFR Part 90.205(d), 

Pass 

 

Radio Spectrum Matter Part 

Item Standard Method Requirement Result 

RF Power Output 
47 CFR FCC Part 2, 

Part22, Part74, Part80, 
Part90 

ANSI/TIA-603-
E:2016 

ANSI C63.4.2014 

TIA-102 CCAA-A 

TIA-102 CCAB-D 

TIA-102 CCAA-D 

ANSI C63.26-2015 

47 CFR FCC Part 2.1046, 
Part22.565, Part74.461, 
Part80.215, Part90.205 

Pass 

Frequency Stability 
47 CFR FCC Part 2, 

Part22, Part74, Part80, 
Part90 

47 CFR FCC Part 2.1055, 
Part22.355, Part74.464, 
Part80.209, Part90.213 

Pass 

Audio Frequency 
Response 

47 CFR FCC Part 2, 
Part74, Part80, Part90, 

47 CFR FCC Part2.1047, 
Part74.463, Part80.213, 

Part90.212, 
N/A 

Modulation Limiting 
47 CFR FCC Part 2, 

Part74, Part80, Part90, 

47 CFR FCC Part2.1047, 
Part74.463, Part80.213, 

Part90.210 
Pass 

Occupied Bandwidth 
47 CFR FCC Part 2, 

Part22, Part74, Part80, 
Part90 

47 CFR FCC Part 2.1049, 
Part74.462, Part80.205, 

FCC Part90.209; 
Pass 

Emission Mask 
47 CFR FCC Part 2, 

Part22, Part74, Part80, 
Part90 

47 CFR FCC Part 2.1049, 
Part74.462, Part80.211, 

FCC Part90.210; 
Pass 

Transient Frequency 
Behaviour 

47 FCC CFR Part90 47 CFR FCC Part90.214 Pass 

Conducted Spurious 
Emission 

47 CFR FCC Part 2, 
Part22, Part74, Part80, 

Part90 

47 CFR FCC Part 2.1051, 
Part22.359, Part74.462(c), 

Part90.210 
Pass 

Radiated Spurious 
Emission 

47 CFR FCC Part 2, 
Part22, Part74, Part80, 

Part90 

47 CFR FCC Part 2.1053, 
Part22.359, Part74.462(c), 

Part90.210 
Pass 

Note: Not applicable to new standard. However, tests are conducted under FCC’s recommendation. 
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3 General Information 
3.1 Details of E.U.T. 

Power supply: DC28V 

Cable: DC cable: less than 300cm unshielded 

Control cable: 170cm unshielded  

Internal source: More than 108MHz 

Sample Type: Fixed device 

Frequency Range: 136MHz to 174MHz 

Modulation Type: 4FSK for Digital 

Channel Separation: 12.5KHz for 4FSK 

Number of Channels: The equipment is able to operate on any designated channel within the 
specified frequency range. 

Antenna Type: External 

Antenna Gain: 7.1dBi 

 

 

3.2 Description of Support Units 

 

Description Manufacturer Model No. Serial No. 

Coaxial Attenuator Provided by client TS4 HYT168793 

DC power supply Provided by SGS PAN60-20A HH000269 

Digital Repeater Provided by client RD98X 100W N/A 

Network cable Provided by SGS N/A N/A 
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3.3 Measurement Uncertainty 

 

No. Item Measurement Uncertainty 

1 Radio Frequency ±7.25 x 10-8 

2 Duty cycle ±0.37% 

3 Occupied Bandwidth ±3% 

4 RF conducted power ±0.75dB 

5 RF power density ±2.84dB 

6 Conducted Spurious emissions ±0.75dB 

7 RF Radiated power 
±4.5dB (below 1GHz) 

±4.8dB (above 1GHz) 

8 Radiated Spurious emission test 
±4.5dB (Below 1GHz) 

±4.8dB (Above 1GHz) 

9 Temperature test ±1°C 

10 Humidity test ±3% 

11 Supply voltages ±1.5% 

12 Audio frequency response ±0.5 

13 Modulation limiting ±0.5 

14 Transient frequency behaviour ±0.5 
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3.4 Test Location 

All tests were performed at:  

SGS-CSTC Standards Technical Services Co., Ltd., Shenzhen Branch  

No. 1 Workshop, M-10, Middle Section, Science & Technology Park, Shenzhen, Guangdong, China. 
518057. 

Tel: +86 755 2601 2053 Fax: +86 755 2671 0594 

No tests were sub-contracted. 
 

3.5 Test Facility 

The test facility is recognized, certified, or accredited by the following organizations:   

• A2LA (Certificate No. 3816.01) 

SGS-CSTC Standards Technical Services Co., Ltd., Shenzhen EMC Laboratory is accredited by the 
American Association for Laboratory Accreditation(A2LA). Certificate No. 3816.01. 

• VCCI 

The 3m Fully-anechoic chamber for above 1GHz, 10m Semi-anechoic chamber for below 1GHz, 
Shielded Room for Mains Port Conducted Interference Measurement and Telecommunication Port 
Conducted Interference Measurement of SGS-CSTC Standards Technical Services Co., Ltd. have 
been registered in accordance with the Regulations for Voluntary Control Measures with Registration 
No.: G-20026, R-14188, C-12383 and T-11153 respectively. 

• FCC –Designation Number: CN1178 

SGS-CSTC Standards Technical Services Co., Ltd., Shenzhen EMC Laboratory has been recognized 
as an accredited testing laboratory.  

Designation Number: CN1178. Test Firm Registration Number: 406779.  

• Innovation, Science and Economic Development Canada 

SGS-CSTC Standards Technical Services Co., Ltd., Shenzhen EMC Laboratory has been recognized 
by ISED as an accredited testing laboratory.  

CAB identifier: CN0006.  

IC#: 4620C. 

3.6 Deviation from Standards 

None 

3.7 Abnormalities from Standard Conditions 

None 
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4 Equipment List 

RF conducted test 

Test Equipment Manufacturer Model No. Inventory No. Cal. Date  Cal. Due date  

Shielding Room SAEMC MSR733 SEM001-09 2019-06-13 2022-06-12 

DC Power Supply ZhaoXin PS-3005D SEM011-05 2019-09-24 2020-09-23 

Spectrum Analyzer  

(20Hz-43GHz) 
Rohde & Schwarz FSU43 SEM004-08 2020-04-01 2021-03-31 

Signal Generator 

 (9kHz-40GHz) 
KEYSIGHT N5173B SEM006-05 2019-09-28 2020-09-27 

Measurement Software JS Tonscend 
JS1120-2 

BT/WIFI V2.6 
N/A N/A N/A 

Coaxial Cable SGS N/A SEM031-01 2020-07-11 2021-07-10 

Attenuator Huber+Suhner 
6620_SMA-

50-1 
SEM021-09 N/A N/A 

Programmable 
Temperature & Humidity 

Chamber 

Votsch 
Industrietechnik 

GmbH 
VT 4002 SEM002-15 2020-03-25 2021-03-24 

Audio Analyzer Rohde & Schwarz UPL SEM008-02 2020-04-13 2021-04-12 

Power Sensor KEYSIGHT U2021XA SEM009-13 2020-03-23 2021-03-22 

Power Meter Rohde & Schwarz NRVS SEM014-02 2020-09-23 2021-09-22 

 

RE in Chamber 

Test Equipment Manufacturer Model No. Inventory No. Cal. Date  Cal. Due date  

3m Semi-Anechoic 

Chamber 
ETS-LINDGREN N/A SEM001-01 2020-08-05 2023-08-04 

MXE EMI receiver 

(3Hz-3.6GHz) 
KEYSIGHT N9038A SEM004-15 2019-12-16 2020-12-15 

BiConiLog Antenna 

(26-3000MHz) 
ETS-LINDGREN 3142C SEM003-01 2020-06-27 2023-06-26 

Pre-amplifier 

(0.1-1300MHz) 

Agilent 
Technologies 

8447D SEM005-01 2020-04-01 2021-03-31 

Measurement Software AUDIX 
e3 V8.2014-

6-27 
N/A 

N/A N/A 

Coaxial Cable SGS N/A SEM025-01 2020-07-11 2021-07-10 
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Radiated Spurious Emissions 

Test Equipment Manufacturer Model No. Inventory No. Cal. Date  Cal. Due date  

3m Semi-Anechoic 

Chamber 
AUDIX N/A SEM001-02 2018-03-13 2021-03-12 

EXA Signal Analyzer 
(10Hz-44GHz) 

Agilent Technologies 
Inc 

N9010A SEM004-12 2020-04-09 2021-04-08 

BiConiLog Antenna 

(26-3000MHz) 
ETS-Lindgren 3142C SEM003-01 2020-06-27 2023-06-26 

Horn Antenna 

(800MHz-18GHz) 
Rohde & Schwarz HF907 SEM003-07 2018-04-13 2021-04-12 

Horn Antenna 

(15-40GHz) 
Schwarzbeck BBHA 9170 SEM003-15 2017-10-17 2020-10-16 

Amplifier 

(0.1-1300MHz) 
HP 8447D SEM005-02 2019-09-24 2020-09-23 

Pre-Amplifier 

(0.1-26.5GHz) 

Compliance Directions 
Systems Inc. 

PAP-0126 SEM004-11 2019-09-24 2020-09-23 

Pre-amplifier (26-
40GHz) 

Compliance Directions 
Systems Inc. 

PAP-2640-50 SEM005-08 2020-04-01 2021-03-31 

Measurement 
Software 

AUDIX e3 V8.2014-6-27 
N/A 

N/A N/A 

Coaxial Cable SGS N/A SEM026-01 2020-07-11 2021-07-10 

 

General used equipment 

Test Equipment Manufacturer Model No. Inventory No. Cal. Date  Cal. Due date  

Humidity/ 
Temperature 

Indicator 

Shanghai 
Meteorological 

Industry Factory 
ZJ1-2B SEM002-03 2019-09-26 2020-09-25 

Humidity/ 
Temperature 

Indicator 

Shanghai 
Meteorological 

Industry Factory 
ZJ1-2B SEM002-04 2019-09-26 2020-09-25 

Humidity/ 
Temperature 

Indicator 
Mingle N/A SEM002-08 2019-09-26 2020-09-25 

Barometer 
Changchun 

Meteorological 
Industry Factory 

DYM3 SEM002-01 2020-04-07 2021-04-06 

 



 

SGS-CSTC Standards Technical Services Co., Ltd.  

Shenzhen Branch 

 

 Report No.:  SZEM200800754502 

Page:          11 of 80 
 

 

 

5 Radio Spectrum Technical Requirement 
 

5.1 Antenna Requirement 

5.1.1 Test Requirement: 

 47 CFR Part 22.365, Part74.30, Part80.3, Part90.205 

 

5.1.2 Conclusion 

22.365 Requirement: 

Licensees that own their antenna structures must not allow these antenna structures to become a 
hazard to air navigation. In general, antenna structure owners are responsible for registering antenna 
structures with the FCC if required by part 17 of this chapter, and for installing and maintaining any 
required marking and lighting. However, in the event of default of this responsibility by an antenna 
structure owner, each FCC permittee or licensee authorized to use an affected antenna structure will 
be held responsible by the FCC for ensuring that the antenna structure continues to meet the 
requirements of part 17 of this chapter. See §17.6 of this chapter.  

(a) Marking and lighting. Antenna structures must be marked, lighted and maintained in accordance 
with part 17 of this chapter and all applicable rules and requirements of the Federal Aviation 
Administration.  

(b) Maintenance contracts. Antenna structure owners (or licensees and permittees, in the event of 
default by an antenna structure owner) may enter into contracts with other entities to monitor and 
carry out necessary maintenance of antenna structures. Antenna structure owners (or licensees and 
permittees, in the event of default by an antenna structure owner) that make such contractual 
arrangements continue to be responsible for the maintenance of antenna structures in regard to air 
navigation safety. 

 

74.30 Requirement: 

The provisions of part 17 of the FCC rules (Construction, Marking, and Lighting of Antenna Structures) 
require certain antenna structures to be painted and/or lighted in accordance with the provisions of 
§§17.47 through 17.56 of the FCC rules. 

 

80.3 Requirement: 

(e) Part 17. This part contains requirements for the construction, marking and lighting of antenna 
towers, and the environmental notification process that must be completed before filing certain 
antenna structure registration applications. 

 

90.205 Requirement: 

(d) 150-174 MHz. (1) The maximum allowable station ERP is dependent upon the station's antenna 
HAAT and required service area and will be authorized in accordance with table 1. Applicants 
requesting an ERP in excess of that listed in table 1 must submit an engineering analysis based upon 
generally accepted engineering practices and standards that includes coverage contours to 
demonstrate that the requested station parameters will not produce coverage in excess of that which 
the applicant requires. 

(2) Applications for stations where special circumstances exist that make it necessary to deviate from 
the ERP and antenna heights in Table 1 will be submitted to the frequency coordinator accompanied 



 

SGS-CSTC Standards Technical Services Co., Ltd.  

Shenzhen Branch 

 

 Report No.:  SZEM200800754502 

Page:          12 of 80 
 

 

by a technical analysis, based upon generally accepted engineering practices and standards, that 
demonstrates that the requested station parameters will not produce a signal strength in excess of 37 
dBu at any point along the edge of the requested service area. The coordinator may then recommend 
any ERP appropriate to meet this condition.  

(3) An applicant for a station with a service area radius greater than 40 km (25 mi) must justify the 
requested service area radius, which will be authorized only in accordance with table 1, note 4. For 
base stations with service areas greater than 80 km, all operations 80 km or less from the base station 
will be on a primary basis and all operations outside of 80 km from the base station will be on a 
secondary basis and will be entitled to no protection from primary operations. 

Table 1—150-174MHz—Maximum ERP/Reference HAAT for a Specific Service Area Radius 

 Service area radius (km) 

3 8 13 16 24 32 40 484 644 804 

Maximum ERP (w)1 1 28 178 2500 2500 2500 500 2500 2500 2500 

Up to reference HAAT (m)3 15 15 15 33 33 65 110 160 380 670 

 
1Maximum ERP indicated provides for a 37 dBu signal strength at the edge of the service area per 
FCC Report R-6602, Fig. 19 (See §73.699, Fig. 10).  
2Maximum ERP of 500 watts allowed. Signal strength at the service area contour may be less than 37 
dBu.  
3When the actual antenna HAAT is greater than the reference HAAT, the allowable ERP will be 
reduced in accordance with the following equation: ERPallow = ERPmax × (HAATref / HAATactual)2.  
4Applications for this service area radius may be granted upon specific request with justification and 
must include a technical demonstration that the signal strength at the edge of the service area does 
not exceed 37 dBu. 

 

EUT Antenna: 

Antenna location: Refer to Appendix(Internal photos) 
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6 Radio Spectrum Matter Test Results 

6.1 RF Power Output 

Test Requirement 47 CFR FCC Part2.1046 & FCC Part22.565 & Part74.461 & FCC Part 80.215 & 
FCC Part90.205; 

Test Method: ANSI/TIA-603-E:2016; ANSI C63.4.2014; TIA-102 CCAA-A; TIA-102 CCAB-D; 
TIA-102 CCAA-D; ANSI C63.26-2015 

Limit:  

  

For FCC Part 22.565: 

Frequency range (MHz) Maximum ERP (watts) 

152-153 1400 

157-159 150 

454-455 3500 

459-460 150 

 

For FCC Part74.461: 

(a) Transmitter power is the power at the transmitter output terminals and delivered to the antenna, antenna 
transmission line, or any other impedance-matched, radio frequency load. For the purpose of this Subpart, 
the transmitter power is the carrier power. 

(b) The authorized transmitter power for a remote pickup broadcast station shall be limited to that necessary 
for satisfactory service and, in any event, shall not be greater than 100 watts, except that a station to be 
operated aboard an aircraft shall normally be limited to a maximum authorized power of 15 watts. Specific 
authorization to operate stations on board aircraft with an output power exceeding 15 watts will be issued 
only upon an adequate engineering showing of need, and of the procedures that will be taken to avoid 
harmful interference to other licensees. 

 

For FCC Part 80.215: 

(a) Transmitter power shown on the radio station authorization is the maximum power the licensee is 
authorized to use. Power is expressed in the following terms: 

(1) For single sideband emission: Peak evelope power; 

(2) For G3E emission: Carrier power; 

(3) For PON and F3N emission: Mean power; 

(4) For all emissions in the 1626.5-1646.5 MHz band: equivalent isotropic radiated power. 

(5) For all other emissions: the carrier power multiplied by 1.67. 

(b) Coast station frequencies below 27500 kHz. The maximum power must not exceed the values listed 
below. 

(1) Public coast stations, except Alaska: 

(i) Radiotelegraphy: 

100-160 kHz—80kW 

405-525 kHz—40kW 
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2035-2065 kHz—6.6kW 

4000-8000 kHz—10kW 

8000-9000 kHz—20kW 

12000-27500 kHz—30kW 

(ii) Radiotelephony: 

2000-4000 kHz—day—800W 

2000-4000 kHz—night—400W 

4000-27500 kHz—10kW 

(2) Private coast stations, except in Alaska: 1kW 

(3) Coast stations in Alaska, public and private: 

405-525 kHz—265W 

1605-12000 kHz—150W 

(c) Coast station frequencies above 27500 kHz. The maximum power must not exceed the values listed 
below. 

(1) Coast stations:  

156-162 MHz-50W1 2 13 

1Maximum authorized power at the input terminals of the station antenna. 

216-220 MHz2 

2See paragraph (h) of this section. 

(2) Marine utility stations: 

156-162 MHz—10W 

(d) Ship station frequencies below 27500 kHz. The maximum power must not exceed the values listed below: 

(1) Radiotelegraphy: All ships—2kW3 

3For passenger ships 5000 gross tons and over—8kW. For cable-repair ships operating on 
radiodetermination frequencies, 15 watts; see §80.375(b). 

(2) Radiotelephony: 

(i) All ships—Great Lakes and Inland Waters—150W 

(ii) All ships—Open waters; 2000-4000 kHz—150W 

2182 kHz—emergency, urgency, or safety ship to shore—400W4 

4For passenger ships 5000 gross tons and over—1kW. 

(iii) All ships—Open waters; 4000-27500 kHz—1.5kW5. 

5For passenger ships 5,000 gross tons and over 3kW. 

(3) Digital selective calling: 

All ships 415-526.5 kHz—400 W 

All ships 1605-4000 kHz—400 W 

All ships 4000-27500 kHz—1.5 kW 

(e) Ship stations frequencies above 27500 kHz. The maximum power must not exceed the values listed 
below. 

(1) Ship stations 156-162 MHz—25W6  

6Reducible to 1 watt or less, except for transmitters limited to public correspondence channels and used in 
an automated system. 

(2) Ship stations 216-220 MHz—25W7 
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7[Reserved] 

(3) On board stations 456-468 MHz—4W8 

8Certification based on a carrier power of 4 watts with transmitter connected to a dummy load of matching 
impedance. The effective radiated power must not exceed 2 watts. 

(4) Ship earth stations 1626.5-1646.5 MHz9 

9See paragraph (k) of this section. 

(5) Ship radar stations with F3N emission—200 mW 

(6) EPIRB—121.500 and 243.00 MHz10 

10See subpart V of this part. 

(7) EPIRB—156.750 and 156.800 MHz10 

(f) Fixed stations. The maximum power must not exceed the values + listed below. 

(1) Maritime support (receiver test): 

R3E and J3C emission—150W 

F3E emission—50W 

(2) Operational fixed: 72-76 MHz and above 162 MHz11 

11See paragraph (l) of this section. 

(3) Alaska—Private fixed:12 

12The frequencies 156.375 MHz and 156.650 MHz are primarily intership frequencies. When authorized for 
coast stations on a secondary basis, the normal output power must not exceed 1 watt and the maximum 
output power must not exceed 10 watts. 

10-200 kHz—650W 

405-525 kHz—265W 

1605-12000 kHz—150W 

(4) Alaska—Public fixed: 

405-525 kHz—1kW 

1605-12000 kHz—1kW 

(g) The carrier power of ship station radiotelephone transmitters, except portable transmitters, operating in 
the 156-162 MHz band must be at least 8 but not more than 25 watts. Transmitters that use 12 volt lead 
acid storage batteries as a primary power source must be measured with a primary voltage between 
12.2 and 13.7 volts DC. Additionally, unless otherwise indicated, equipment in radiotelephone ship 
stations operating in the 156-162 MHz band must meet the following requirements: 

(1) All transmitters and remote control units must be capable of reducing the carrier power to one watt or less; 

(2) Except as indicated in (g)(4) of this section, all transmitters manufactured after January 21, 1987, or in 
use after January 21, 1997, must automatically reduce the carrier power to one watt or less when the 
transmitter is tuned to 156.375 MHz or 156.650 MHz, and must be provided with a manual override 
switch which when held by an operator will permit full carrier power operation on 156.375 MHz and 
156.650 MHz; 

(3) [Reserved] 

(4) Hand-held portable transmitters are not required to comply with the automatic reduction of carrier power 
in (g)(2) of this section; and 

(5) Transmitters dedicated for use on public correspondence duplex channels as additional equipment to a 
VHF ship station in the Great Lakes which meet all pertinent rules in this part are not required to reduce 
their carrier power to one watt. 
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(h) Coast stations in an AMTS may radiate as follows, subject to the condition that no harmful interference 
will be caused to television reception except that TV services authorized subsequent to the filing of the 
AMTS station application will not be protected. 

(1) When located more than 169 kilometers (105 miles) from the antenna of a Channel 13 TV station and 
more than 129 kilometers (80 miles) from the antenna of a channel 10 station, the ERP of coast stations 
having an antenna height of 61 meters (200 feet) or less above ground must not exceed 1000 watts. 

(2) Coast stations located less than 169 kilometers (105 miles) from a channel 13 TV station, or less than 
129 kilometers (80 miles) from a channel 10 TV station, or when using a transmitting antenna height 
above ground greater than 61 meters (200 feet), must submit a plan to limit interference to TV reception, 
unless the station's predicted interference contour is fully encompassed by the composite interference 
contour of the system's existing stations, or the station's predicted interference contour extends the 
system's composite interference contour over water only (disregarding uninhabited islands). The plan 
must include: 

(i) A description of the interference contour with indentification of the method used to determine this contour; 
and 

(ii) A statement concerning the number of residences within the interference contour. The interference 
contour includes only areas inside the TV grade B contour with the latter determined assuming 
maximum permissible TV antenna height and power for broadcast stations and the actual facility 
parameters for translators and low power TV stations. See part 73, subpart E of this chapter for further 
information on TV grade B contour determination. 

(3) When located as described in paragraph (h)(2) of this section, the coast station (or stations affecting the 
same TV Grade B contour) will be authorized if the applicant's plan has limited the interference 
contour(s) to fewer than 100 residences or if the applicant: 

(i) Shows that the proposed site is the only suitable location (which, at the application stage, requires a 
showing that the proposed site is especially well-suited to provide the proposed service);  

(ii) Develops a plan to control any interference caused to TV reception within the Grade B contour from its 
operations; and 

(iii) Agrees to make such adjustments in the TV receivers affected as may be necessary to eliminate 
interference caused by its operations. 

(4) The applicant must eliminate any interference caused by its operation to TV reception within the Grade B 
contour that might develop within 90 days of the time it is notified in writing by the Commission. If this 
interference is not removed within the 90-day period, operation of the coast station must be discontinued. 
The licensee is expected to help resolve all complaints of interference, whether inside or outside the 
Grade B contour. 

(5) The transmitter power, as measured at the input terminals to the station antenna, must be 50 watts or 
less. 

(i) A ship station must have a transmitter output not exceeding 25 watts and an ERP not exceeding 18 watts. 
The maximum transmitter output power is permitted to be increased to 50 watts under the following 
conditions:  

(1) Increases exceeding 25 watts are made only by radio command from the controlling coast stations; and 

(2) The application for an equipment authorization demonstrates that the transmitter output power is 25 watts 
or less when external radio commands are not present. 

(j) A ship installation with a transmitter output power exceeding 25 watts under the conditions of paragraph (i) 
of this section is exempted from the limitation of 18 watts ERP when operating in specific geographical 
areas identified in a plan for the use of higher power. 

(k) Within the 1626.5-1646.5 MHz band the maximum e.i.r.p by a ship earth station in any direction in the 
horizontal plane or in the direction of the space station must not exceed + 40 dB relative to one watt in 
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any 4 kHz band in the main beam, except upon a satisfactory showing of need for greater power, in 
which case a maximum of + 55 dB relative to one watt may be authorized. 

 (l) For operational fixed stations using frequencies in the 72-76 MHz band and for other classes of stations 
operating above 162.025 MHz, the transmitter power must be specified in the station authorization. 
Frequencies in the 72-76 MHz band are listed in §80.381. The operational requirements for 72-76 MHz are 
contained in subpart L of this part. 

(m) For radiodetermination transmitters using A1D, A2D, F1D, F2D, G1D and G2D emissions on 154.585 
MHz, 159.480 MHz, 160.725 MHz, 160.785 MHz, 454.000 MHz and 459.000 MHz the mean output 
power of the unmodulated carrier must not exceed 25 watts. 

(n) For radiodetermination stations operating above 2400 MHz the output power must be as follows: 

(1) For radar stations that use F3N emission the mean output power must not exceed 200 milliwatts; 

(2) For search and rescue stations the output power must be at least 400 milliwatts peak e.i.r.p. 

(3) For all other transponder stations the output power must not exceed 20 watts peak e.i.r.p. Licensees of 
non-selectable transponder coast stations operating in the 2920-3100 MHz and 9320-9500 MHz bands 
must notify in writing the USCG District Commander of any incremental increase of their station's output 
power above 5 watts peak e.i.r.p. 

 

For FCC Part 90.205: 

(d) 150-174 MHz. (1) The maximum allowable station ERP is dependent upon the station's antenna HAAT 
and required service area and will be authorized in accordance with table 1. Applicants requesting an ERP in 
excess of that listed in table 1 must submit an engineering analysis based upon generally accepted 
engineering practices and standards that includes coverage contours to demonstrate that the requested 
station parameters will not produce coverage in excess of that which the applicant requires. 

(2) Applications for stations where special circumstances exist that make it necessary to deviate from the 
ERP and antenna heights in Table 1 will be submitted to the frequency coordinator accompanied by a 
technical analysis, based upon generally accepted engineering practices and standards, that demonstrates 
that the requested station parameters will not produce a signal strength in excess of 37 dBu at any point 
along the edge of the requested service area. The coordinator may then recommend any ERP appropriate to 
meet this condition.  

(3) An applicant for a station with a service area radius greater than 40 km (25 mi) must justify the requested 
service area radius, which will be authorized only in accordance with table 1, note 4. For base stations with 
service areas greater than 80 km, all operations 80 km or less from the base station will be on a primary 
basis and all operations outside of 80 km from the base station will be on a secondary basis and will be 
entitled to no protection from primary operations. 

Table 1—150-174MHz—Maximum ERP/Reference HAAT for a Specific Service Area Radius 

 Service area radius (km) 

3 8 13 16 24 32 40 484 644 804 

Maximum ERP (w)1 1 28 178 2500 2500 2500 500 2500 2500 2500 

Up to reference HAAT (m)3 15 15 15 33 33 65 110 160 380 670 

 
1Maximum ERP indicated provides for a 37 dBu signal strength at the edge of the service area per FCC 
Report R-6602, Fig. 19 (See §73.699, Fig. 10).  
2Maximum ERP of 500 watts allowed. Signal strength at the service area contour may be less than 37 dBu.  
3When the actual antenna HAAT is greater than the reference HAAT, the allowable ERP will be reduced in 
accordance with the following equation: ERPallow = ERPmax × (HAATref / HAATactual)2.  
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4Applications for this service area radius may be granted upon specific request with justification and must 
include a technical demonstration that the signal strength at the edge of the service area does not exceed 37 
dBu. 

 

6.1.1 E.U.T. Operation 

Operating Environment: 

Temperature: 23.7 °C  Humidity: 51.5 % RH Atmospheric Pressure: 1000 mbar 

Test mode: a: Tx mode, Keep the EUT in transmitting mode. 

6.1.2 Test Setup Diagram 

 

 

6.1.3 Measurement  Procedure and Data 

 

The detailed test data see: Appendix FCC data. 
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6.2 Frequency Stability 

Test Requirement 47 CFR FCC Part2.1055 & FCC Part22.355 & FCC Part74.464 & FCC Part 
80.209 & FCC Part90.213; 

Test Method: ANSI/TIA-603-E:2016; ANSI C63.4.2014; TIA-102 CCAA-A; TIA-102 CCAB-
D; TIA-102 CCAA-D; ANSI C63.26-2015 

Limit:  

For FCC Part 22.355: 

Except as otherwise provided in this part, the carrier frequency of each transmitter in the Public Mobile 
Services must be maintained within the tolerances given in Table C-1 of this section. 

Frequency range (MHz) 
Base, fixed 

(ppm) 
Mobile >3 watts 

(ppm) 
Mobile≤3 watts 

(ppm) 

25 to 50 20.0 20.0 50.0 

50 to 450 5.0 5.0 50.0 

450 to 512 2.5 5.0 5.0 

821 to 896 1.5 2.5 2.5 

928 to 929 5.0 n/a n/a 

929 to 960 1.5 n/a n/a 

2110 to 2220 10.0 n/a n/a 

For FCC Part 74.464: 

For operations on frequencies above 25 MHz using authorized bandwidths up to 30 kHz, the licensee of a 
remote pickup broadcast station or system shall maintain the operating frequency of each station in 
compliance with the frequency tolerance requirements of §90.213 of this chapter. For all other operations, 
the licensee of a remote pickup broadcast station or system shall maintain the operating frequency of each 
station in accordance with the following: 

Frequency range 

Tolerance (percent) 

Base station Mobile station 

25 to 30 MHz: 
  

3 W or less .002 .005 

Over 3 W .002 .002 

30 to 300 MHz: 
  

3 W or less .0005 .005 

Over 3 W .0005 .0005 

300 to 500 MHz, all powers .00025 .0005 

For FCC Part 80.209: 

Frequency bands and categories of stations Tolerances 
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5) Band 156-162 MHz: 
 

(i) Coast stations: 
 

For carriers licensed to operate with a carrier power: 
 

Below 3 watts 10. 

3 to 100 watts 5.7 

(ii) Ship stations 10.4 

(iii) Survival craft stations operating on 121.500 MHz 50. 

(iv) EPIRBs: 
 

Operating on 121.500 and 243.000 MHz 50. 

Operating on 156.750 and 156.800 MHz.6 10. 

For FCC Part 90.213: 

Frequency range 
(MHz) 

Fixed and base 
stations  

 Mobile stations  

Over 2 watts output power  2 watts or less output power 

Below 25 1 2 3100 100 200 

25-50 20 20 50 

72-76 5 
 

50 

150-174 5 115 65 4 650 

216-220 1.0 
 

1.0 

220-22212 0.1 1.5 1.5 

421-512 7 11 142.5 85 85 

806-809 141.0 1.5 1.5 

809-824 141.5 2.5 2.5 

851-854 1.0 1.5 1.5 

854-869 1.5 2.5 2.5 

896-901 140.1 1.5 1.5 

902-928 2.5 2.5 2.5 

902-92813 2.5 2.5 2.5 

929-930 1.5 
  

935-940 0.1 1.5 1.5 

1427-1435 9300 300 300 

Above 245010 
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6.2.1 E.U.T. Operation 

Operating Environment: 

Temperature: 23.7 °C  Humidity: 51.5 % RH Atmospheric Pressure: 1000 mbar 

Test mode: a: Tx mode, Keep the EUT in transmitting mode. 

6.2.2 Test Setup Diagram 

 

6.2.3 Measurement  Procedure and Data 

 

The detailed test data see: Appendix FCC data. 
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6.3 Modulation characteristics 

Test Requirement 47 CFR FCC Part2.1047 & FCC Part74.463 & FCC Part 80.213 & FCC 
Part90.212; 

Test Method: ANSI/TIA-603-E:2016; ANSI C63.4.2014; TIA-102 CCAA-A; TIA-102 CCAB-
D; TIA-102 CCAA-D; ANSI C63.26-2015 

Limit:  

  

For FCC Part 74.463: 

(a) Each new remote pickup broadcast station authorized to operate with a power output in excess of 3 watts 
shall be equipped with a device which will automatically prevent modulation in excess of the limits set forth 
in this subpart. 

(b) If amplitude modulation is employed, modulation shall not exceed 100 percent on negative peaks. 

(c) If frequency modulation is employed, emission shall conform to the requirements specified in §74.462. 

 

For FCC Part 80.213: 

(a) Transmitters must meet the following modulation requirements: 

(1) When double sideband emission is used the peak modulation must be maintained between 75 and 100 
percent; 

(2) When phase or frequency modulation is used in the 156-162 MHz band the peak modulation must be 
maintained between 75 and 100 percent. A frequency deviation of ±5 kHz is defined as 100 percent peak 
modulation; and 

(3) In single sideband operation the upper sideband must be transmitted. Single sideband transmitters must 
automatically limit the peak envelope power to their authorized operating power and meet the requirements 
in §80.207(c). 

(b) Radiotelephone transmitters using A3E, F3E and G3E emission must have a modulation limiter to 
prevent any modulation over 100 percent. This requirement does not apply to survival craft transmitters, to 
transmitters that do not require a license or to transmitters whose output power does not exceed 3 watts. 

(c) Coast station transmitters operated in the 72.0-73.0 MHz and 75.4-76.0 MHz bands must be equipped 
with an audio low-pass filter. The filter must be installed between the modulation limiter and the modulated 
radio frequency stage. At frequencies between 3 kHz and 15 kHz it must have an attenuation greater than at 
1 kHz by at least 40log10 (f/3) dB where “f” is the frequency in kilohertz. At frequencies above 15 kHz the 
attenuation must be at least 28 dB greater than at 1 kHz. 

(d) Ship and coast station transmitters operating in the 156-162 MHz and 216-220 bands must be capable of 
proper operation with a frequency deviation that does not exceed ±5 kHz when using any emission 
authorized by §80.207. 

(e) Coast station transmitters operated in the 156-162 MHz band must be equipped with an audio low-pass 
filter. The filter must be installed between the modulation limiter and the modulated radio frequency stage. At 
frequencies between 3 kHz and 20 kHz it must have an attenuation greater than at 1 kHz by at least 
60log10(f/3) dB where “f” is the audio frequency in kilohertz. At frequencies above 20 kHz the attenuation 
must be at least 50 dB greater than at 1 kHz. 

(f) Radiodetermination ship stations operating on 154.585 MHz, 159.480 MHz, 160.725 MHz, 160.785 MHz, 
454.000 MHz and 459.000 MHz must employ a duty cycle with a maximum transmission period of 60 
seconds followed by a minimum quiescent period four times the duration of the transmission period. 

(g) Radar stations operating in the bands above 2.4 GHz may use any type of modulation consistent with the 
bandwidth requirements in §80.209(b). 
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(h) Radar transponder coast stations using the 2900-3100 MHz or 9300-9500 MHz band must operate in a 
variable frequency mode and respond on their operating frequencies with a maximum error equivalent to 
100 meters. Additionally, their response must be encoded with a Morse character starting with a dash. The 
duration of a Morse dot is defined as equal to the width of a space and 1⁄3 of the width of a Morse dash. The 
duration of the response code must not exceed 50 microseconds. The sensitivity of the stations must be 
adjustable so that received signals below −10 dBm at the antenna will not activate the transponder. Antenna 
polarization must be horizontal when operating in the 9300-9500 MHz band and either horizontal or both 
horizontal and vertical when operating in the 2900-3100 MHz band. Racons using frequency agile 
transmitting techniques must include circuitry designed to reduce interference caused by triggering from 
radar antenna sidelobes.  

(i) Variable frequency ship station transponders operating in the 2900-3100 MHz or 9300-9500 MHz band 
that are not used for search and rescue purposes must meet the following requirements: 

(1) Non-selectable transponders must have the following characteristics: 

(i) They must respond on all their frequencies with a maximum range error equivalent to 100 meters; 

(ii) They must use a Morse encoding of “PS” (dot-dash-dash-dot, dot-dot-dot), meaning “You should not 
come any closer”. The width of a Morse dot is defined as equal to the width of a space and 1⁄3 of the width of 
a Morse dash; 

(iii) When they employ swept frequency techniques they must not transmit on any frequency for more than 
10 seconds in any 120 second period; 

(iv) Any range offset of their response must occur during their pause on the fixed frequency; 

(v) The duration of the response code must not exceed 50 microseconds; 

(vi) The sensitivity of the stations must be adjustable so that received signals below −10 dBm at the antenna 
input will not activate the transponder; 

(vii) Antenna polarization must be horizontal when operating in the 9300-9500 MHz band and either 
horizontal or both horizontal and vertical when operating in the 2900-3100 MHz band. 

(viii) Transponders using frequency agile techniques must include circuitry designed to reduce interference 
caused by triggering from radar antenna sidelobes. 

(2) Selectable transponders must be authorized under part 5 of the Commission's rules until standards for 
their use are developed. 

(j) The transmitted signals of search and rescue transponders must cause to appear on a radar display a 
series of at least 20 equally spaced dots. 

(k) The modulation requirements for EPIRB's are contained in subpart V. 

 

For FCC Part 90.212: 

(a) Analog scrambling techniques may be employed at any station authorized the use of A3E, F3E, or G3E 
emission, subject to the provision of paragraph (d) of this section. 

(b) The use of digital scrambling techniques or digital voice modulation requires the specific authorization of 
F1E or G1E emission, and these emissions will only be authorized subject to the provisions of paragraph (d) 
of this section. 

(c) The transmission of any non-voice information or data under the authorization of F1E or G1E emission is 
prohibited. However, stations authorized the use of F1E or G1E emission may also be authorized F1D, F2D, 
G1D or G2D emission for non-voice communication purposes, pursuant to §90.207(l). 

(d) Station identification shall be transmitted in the unscrambled analog mode (clear voice) or Morse code in 
accordance with the provisions of §90.425. All digital encoding and digital modulation shall be disabled 
during station identification. 
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6.3.1 E.U.T. Operation 

Operating Environment: 

Temperature: 23.7 °C  Humidity: 51.5 % RH Atmospheric Pressure: 1000 mbar 

Test mode: a: Tx mode, Keep the EUT in transmitting mode. 

6.3.2 Test Setup Diagram 

 

 

 

6.3.3 Measurement  Procedure and Data 

 
 

The detailed test data see: Appendix FCC data. 
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6.4 Occupied Bandwidth 

Test Requirement 47 CFR FCC Part2.1049 & FCC Part74.462 & FCC Part 80.205 & FCC 
Part90.209; 

Test Method: ANSI/TIA-603-E:2016; ANSI C63.4.2014; TIA-102 CCAA-A; TIA-102 CCAB-
D; TIA-102 CCAA-D; ANSI C63.26-2015 

Limit:  

  

 

For FCC Part 74.462: 

Frequencies  
Authorized bandwidth 

(kHz)  

Maximum frequency 
deviation1 

(kHz)  Type of emission2  

MHz:  
   

25.87 to 
26.03 
26.07 to 
26.47 
152.8625 to 
153.35753 

40 
20 
30/60 

10 
5 

5/10 

Frequencies 25.87 to 
153.3575 MHz: A3E, 
F1E, F3E, F9E.  

160.860 to 
161.400 

60 10 
 

161.625 to 
161.775 

30 5 
 

166.25 and 
170.154 

12.5/25 5 
 

450.00625 to 
450.025 
450.98125 to 
450.99375 
455.00625 to 
455.025 
455.98125 to 
455.99375 
    
Up to 12.5 
    
1.5 

Frequencies 160.860 to 
455.950 MHz: A1A, A1B, 
A1D, A1E, A2A, A2B, A2D, 
A2E, A3E, F1A, F1B, F1D, 
F1E, F2A, F2B, F2D, F2E, 
F3E, F9E  

  

450.03125 to 
450.61875  

   

455.03125 to 
455.61875 

Up to 25 5 
 

450.6375 to 
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450.8625  

455.6375 to 
455.8625 

25-50 10 
 

450.900, 
450.950  

   

455.900, 
455.950 

50-100 35  

For FCC Part 90.209: 

(a) Each authorization issued to a station licensed under this part will show an emission designator 
representing the class of emission authorized. The designator will be prefixed by a specified necessary 
bandwidth. This number does not necessarily indicate the bandwidth occupied by the emission at any instant. 
In those cases where §2.202 of this chapter does not provide a formula for the computation of necessary 
bandwidth, the occupied bandwidth, as defined in part 2 of this chapter, may be used in lieu of the necessary 
bandwidth. 

(b) The maximum authorized single channel bandwidth of emission corresponding to the type of emission 
specified in §90.207 is as follows: 

(1) For A1A or A1B emissions, the maximum authorized bandwidth is 0.25 kHz. The maximum authorized 
bandwidth for type A3E emission is 8 kHz. 

(2) For operations below 25 MHz utilizing J3E emission, the bandwidth occupied by the emission shall not 
exceed 3000 Hz. The assigned frequency will be specified in the authorization. The authorized carrier 
frequency will be 1400 Hz lower in frequency than the assigned frequency. Only upper sideband emission 
may be used. In the case of regularly available double sideband radiotelephone channels, an assigned 
frequency for J3E emissions is available either 1600 Hz below or 1400 Hz above the double sideband 
radiotelephone assigned frequency. 

(3) For all other types of emissions, the maximum authorized bandwidth shall not be more than that normally 
authorized for voice operations. 

(4) Where a frequency is assigned exclusively to a single licensee, more than a single emission may be 
used within the authorized bandwidth. In such cases, the frequency stability requirements of §90.213 must 
be met for each emission. 

(5) Unless specified elsewhere, channel spacings and bandwidths that will be authorized in the following 
frequency bands are given in the following table. 

band (MHz) Channel spacing (kHz) Authorized bandwidth (kHz) 

Below 252 
  

25-50 20 20 

72-76 20 20 

150-174 17.5 1 320/11.25/6 

216-2205 6.25 20/11.25/6 

220-222 5 4 

406-5122 16.25 13620/11.25/6 

806-809/851-854 12.5 20 
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809-824/854-869 25 620 

896-901/935-940 12.5 13.6 

902-9284 
  

929-930 25 20 

1427-14325 12.5 12.5 

32450-2483.52 
  

Above 25002 
  

 
1For stations authorized on or after August 18, 1995.  
2Bandwidths for radiolocation stations in the 420-450 MHz band and for stations operating in bands subject 
to this footnote will be reviewed and authorized on a case-by-case basis.  
3Operations using equipment designed to operate with a 25 kHz channel bandwidth will be authorized a 20 
kHz bandwidth. Operations using equipment designed to operate with a 12.5 kHz channel bandwidth will be 
authorized a 11.25 kHz bandwidth. Operations using equipment designed to operate with a 6.25 kHz channel 
bandwidth will be authorized a 6 kHz bandwidth. All stations must operate on channels with a bandwidth of 
12.5 kHz or less beginning January 1, 2013, unless the operations meet the efficiency standard of 
§90.203(j)(3). 
4The maximum authorized bandwidth shall be 12 MHz for non-multilateration LMS operations in the band 
909.75-921.75 MHz and 2 MHz in the band 902.00-904.00 MHz. The maximum authorized bandwidth for 
multilateration LMS operations shall be 5.75 MHz in the 904.00-909.75 MHz band; 2 MHz in the 919.75-
921.75 MHz band; 5.75 MHz in the 921.75-927.25 MHz band and its associated 927.25-927.50 MHz 
narrowband forward link; and 8.00 MHz if the 919.75-921.75 MHz and 921.75-927.25 MHz bands and their 
associated 927.25-927.50 MHz and 927.50-927.75 MHz narrowband forward links are aggregated. 
5See §90.259.  
6Operations using equipment designed to operate with a 25 kHz channel bandwidth may be authorized up to 
a 22 kHz bandwidth if the equipment meets the Adjacent Channel Power limits of §90.221.  

(6)(i) Beginning January 1, 2011, no new applications for the 150-174 MHz and/or 421-512 MHz bands will 
be acceptable for filing if the applicant utilizes channels with an authorized bandwidth exceeding 11.25 kHz, 
unless specified elsewhere or the operations meet the efficiency standards of §90.203(j)(3). 

(ii) Beginning January 1, 2011, no modification applications for stations in the 150-174 MHz and/or 421-512 
MHz bands that increase the station's authorized interference contour, will be acceptable for filing if the 
applicant utilizes channels with an authorized bandwidth exceeding 11.25 kHz, unless specified elsewhere or 
the operations meet the efficiency standards of §90.203(j)(3). See §90.187(b)(2)(iii) and (iv) for interference 
contour designations and calculations. Applications submitted pursuant to this paragraph must comply with 
frequency coordination requirements of §90.175. 

(7) Economic Area (EA)-based licensees in frequencies 817-824/862-869 MHz (813.5-824/858.5-869 MHz in 
the counties listed in §90.614(c)) may exceed the standard channel spacing and authorized bandwidth listed 
in paragraph (b)(5) of this section in any National Public Safety Planning Advisory Committee Region when 
all 800 MHz public safety licensees in the Region have completed band reconfiguration consistent with this 
part. In any National Public Safety Planning Advisory Committee Region where the 800 MHz band 
reconfiguration is incomplete, EA-based licensees in frequencies 817-821/862-866 MHz (813.5-821/858.5-
866 MHz in the counties listed in §90.614(c)) may exceed the standard channel spacing and authorized 
bandwidth listed in paragraph (b)(5) of this section. Upon all 800 MHz public safety licensees in a National 
Public Safety Planning Advisory Committee Region completing band reconfiguration, EA-based 800 MHz 
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SMR licensees in the 821-824/866-869 MHz band may exceed the channel spacing and authorized 
bandwidth in paragraph (b)(5) of this section. Licensees authorized to exceed the standard channel spacing 
and authorized bandwidth under this paragraph must provide at least 30 days written notice prior to initiating 
such service in the bands listed herein to every 800 MHz public safety licensee with a base station in an 
affected National Public Safety Planning Advisory Committee Region, and every 800 MHz public safety 
licensee with a base station within 113 kilometers (70 miles) of an affected National Public Safety Planning 
Advisory Committee Region. Such notice shall include the estimated date upon which the EA-based 800 
MHz SMR licensee intends to begin operations that exceed the channel spacing and authorized bandwidth in 
paragraph (b)(5) of this section. 

6.4.1 E.U.T. Operation 

Operating Environment: 

Temperature: 23.7 °C  Humidity: 51.5 % RH Atmospheric Pressure: 1000 mbar 

Test mode: a: Tx mode, Keep the EUT in transmitting mode. 

6.4.2 Test Setup Diagram 

 

 

6.4.3 Measurement  Procedure and Data 

 

 

The detailed test data see: Appendix FCC data. 
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6.5 Emission Mask 

Test Requirement 47 CFR FCC Part2.1049 & FCC Part74.462 & FCC Part 80.211 & FCC 
Part90.210; 

Test Method: ANSI/TIA-603-E:2016; ANSI C63.4.2014; TIA-102 CCAA-A; TIA-102 CCAB-
D; TIA-102 CCAA-D; ANSI C63.26-2015 

Limit:  

For FCC Part 90.210: 

(a) Emission Mask A. For transmitters utilizing J3E emission, the carrier must be at least 40 dB below the 
peak envelope power and the power of emissions must be reduced below the output power (P in watts) of 
the transmitter as follows: 

(1) On any frequency removed from the assigned frequency by more than 50 percent, but not more than 150 
percent of the authorized bandwidth: At least 25 dB. 

(2) On any frequency removed from the assigned frequency by more than 150 percent, but not more than 
250 percent of the authorized bandwidth: At least 35 dB. 

(3) On any frequency removed from the assigned frequency by more than 250 percent of the authorized 
bandwidth: At least 43 + 10 log P dB. 

(b) Emission Mask B. For transmitters that are equipped with an audio low-pass filter, the power of any 
emission must be attenuated below the unmodulated carrier power (P) as follows:  

(1) On any frequency removed from the assigned frequency by more than 50 percent, but not more than 100 
percent of the authorized bandwidth: At least 25 dB. 

(2) On any frequency removed from the assigned frequency by more than 100 percent, but not more than 
250 percent of the authorized bandwidth: At least 35 dB. 

(3) On any frequency removed from the assigned frequency by more than 250 percent of the authorized 
bandwidth: At least 43 + 10 log (P) dB. 

(c) Emission Mask C. For transmitters that are not equipped with an audio low-pass filter, the power of any 
emission must be attenuated below the unmodulated carrier output power (P) as follows:  

(1) On any frequency removed from the center of the authorized bandwidth by a displacement frequency (fd 
in kHz) of more than 5 kHz, but not more than 10 kHz: At least 83 log (fd/5) dB; 

(2) On any frequency removed from the center of the authorized bandwidth by a displacement frequency (fd 
in kHz) of more than 10 kHz, but not more than 250 percent of the authorized bandwidth: At least 29 log 
(fd2/11) dB or 50 dB, whichever is the lesser attenuation; 

(3) On any frequency removed from the center of the authorized bandwidth by more than 250 percent of the 
authorized bandwidth: At least 43 + 10 log (P) dB. 

(4) In the 1427-1432 MHz band, licensees are encouraged to take all reasonable steps to ensure that 
unwanted emissions power does not exceed the following levels in the 1400-1427 MHz band: 

(i) For stations of point-to-point systems in the fixed service: −45 dBW/27 MHz. 

(ii) For stations in the mobile service: −60 dBW/27 MHz. 

(d) Emission Mask D—12.5 kHz channel bandwidth equipment. For transmitters designed to operate with a 
12.5 kHz channel bandwidth, any emission must be attenuated below the power (P) of the highest emission 
contained within the authorized bandwidth as follows: 

(1) On any frequency from the center of the authorized bandwidth f0 to 5.625 kHz removed from f0: Zero dB. 

(2) On any frequency removed from the center of the authorized bandwidth by a displacement frequency (fd 
in kHz) of more than 5.625 kHz but no more than 12.5 kHz: At least 7.27(fd−2.88 kHz) dB. 
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(3) On any frequency removed from the center of the authorized bandwidth by a displacement frequency (fd 
in kHz) of more than 12.5 kHz: At least 50 + 10 log (P) dB or 70 dB, whichever is the lesser attenuation. 

(4) The reference level for showing compliance with the emission mask shall be established using a 
resolution bandwidth sufficiently wide (usually two or three times the channel bandwidth) to capture the true 
peak emission of the equipment under test. In order to show compliance with the emission mask up to and 
including 50 kHz removed from the edge of the authorized bandwidth, adjust the resolution bandwidth to 100 
Hz with the measuring instrument in a peak hold mode. A sufficient number of sweeps must be measured to 
insure that the emission profile is developed. If video filtering is used, its bandwidth must not be less than the 
instrument resolution bandwidth. For emissions beyond 50 kHz from the edge of the authorized bandwidth, 
see paragraph (o) of this section. If it can be shown that use of the above instrumentation settings do not 
accurately represent the true interference potential of the equipment under test, an alternate procedure may 
be used provided prior Commission approval is obtained. 

(3) On any frequency removed from the center of the authorized bandwidth by a displacement frequency (fd 
in kHz) of more than 12.5 kHz: At least 50 + 10 log (P) dB or 70 dB, whichever is the lesser attenuation. 

 

For FCC Part 80.211: 

(f) The mean power when using emissions other than those in paragraphs (a), (b), (c) and (d) of this section: 

(1) On any frequency removed from the assigned frequency by more than 50 percent up to and including 
100 percent of the authorized bandwidth: At least 25 dB; 

(2) On any frequency removed from the assigned frequency by more than 100 percent up to and including 
250 percent of the authorized bandwidth: At least 35 dB; and 

(3) On any frequency removed from the assigned frequency by more than 250 percent of the authorized 
bandwidth: At least 43 plus 10log10 (mean power in watts) dB. 

 

For FCC Part 74.462: 

(c) For emissions on frequencies above 25 MHz with authorized bandwidths up to 30 kHz, the emissions 
shall comply with the emission mask and transient frequency behavior requirements of §§90.210 and 90.214 
of this chapter. For all other emissions, the mean power of emissions shall be attenuated below the mean 
output power of the transmitter in accordance with the following schedule: 

(1) On any frequency removed from the assignment frequency by more than 50 percent up to and including 
100 percent of the authorized bandwidth: at least 25 dB: 

(2) On any frequency removed from the assigned frequency by more than 100 percent up to and including 
250 percent of the authorized bandwidth: at least 35 dB; 

(3) On any frequency removed from the assigned frequency by more than 250 percent on the authorized 
bandwidth; at least 43 plus 10 log10 (mean output power, in watts) dB. 
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6.5.1 E.U.T. Operation 

Operating Environment: 

Temperature: 23.7 °C  Humidity: 51.5 % RH Atmospheric Pressure: 1000 mbar 

Test mode: a: Tx mode, Keep the EUT in transmitting mode. 

6.5.2 Test Setup Diagram 

 

 

6.5.3 Measurement  Procedure and Data 

 

 

The detailed test data see: Appendix FCC data. 
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6.6 Transient Frequency Behaviour 

Test Requirement 47 CFR FCC Part 90.214 

Test Method: ANSI/TIA-603-E:2016; ANSI C63.4.2014; TIA-102 CCAA-A; TIA-102 CCAB-
D; TIA-102 CCAA-D; ANSI C63.26-2015 

Limit:  

 

For FCC Part 90.214: 

Time intervals1 2 
Maximum 
frequency 
difference3 

All equipment 

150 to 174 MHz 421 to 512 MHz 

Transient Frequency Behavior for Equipment Designed to Operate on 25 kHz Channels 

t14 ±25.0 kHz 5.0 ms 10.0 ms 

t2 ±12.5 kHz 20.0 ms 25.0 ms 

t34 ±25.0 kHz 5.0 ms 10.0 ms 

Transient Frequency Behavior for Equipment Designed to Operate on 12.5 kHz Channels 

t14 ±12.5 kHz 5.0 ms 10.0 ms 

t2 ±6.25 kHz 20.0 ms 25.0 ms 

t34 ±12.5 kHz 5.0 ms 10.0 ms 

Transient Frequency Behavior for Equipment Designed to Operate on 6.25 kHz Channels 

t14 ±6.25 kHz 5.0 ms 10.0 ms 

t2 ±3.125 kHz 20.0 ms 25.0 ms 

t34 ±6.25 kHz 5.0 ms 10.0 ms 
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6.6.1 E.U.T. Operation 

Operating Environment: 

Temperature: 23.7 °C  Humidity: 51.5 % RH Atmospheric Pressure: 1000 mbar 

Test mode: a: Tx mode, Keep the EUT in transmitting mode. 

6.6.2 Test Setup Diagram 

 

6.6.3 Measurement  Procedure and Data 

 

The detailed test data see: Appendix FCC data. 
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6.7 Conducted Spurious Emissions 

Test Requirement 47 CFR FCC Part2.1051 & FCC Part22.359 & FCC Part74.462 & FCC 
Part90.210; 

Test Method: ANSI/TIA-603-E:2016; ANSI C63.4.2014; TIA-102 CCAA-A; TIA-102 
CCAB-D; TIA-102 CCAA-D; ANSI C63.26-2015 

Limit:  

For FCC Part 22.359: 

The rules in this section govern the spectral characteristics of emissions in the Public Mobile Services, 
except for the Air-Ground Radiotelephone Service (see §22.861, instead) and the Cellular Radiotelephone 
Service (see §22.917, instead). 

(a) Out of band emissions. The power of any emission outside of the authorized operating frequency ranges 
must be attenuated below the transmitting power (P) by a factor of at least 43 + 10 log (P) dB. 

(b) Measurement procedure. Compliance with these rules is based on the use of measurement 
instrumentation employing a resolution bandwidth of 30 kHz or more. In the 60 kHz bands immediately 
outside and adjacent to the authorized frequency range or channel, a resolution bandwidth of at least one 
percent of the emission bandwidth of the fundamental emission of the transmitter may be employed. A 
narrower resolution bandwidth is permitted in all cases to improve measurement accuracy provided the 
measured power is integrated over the full required measurement bandwidth (i.e., 30 kHz or 1 percent of 
emission bandwidth, as specified). The emission bandwidth is defined as the width of the signal between two 
points, one below the carrier center frequency and one above the carrier center frequency, outside of which 
all emissions are attenuated at least 26 dB below the transmitter power. 

(c) Alternative out of band emission limit. Licensees in the Public Mobile Services may establish an 
alternative out of band emission limit to be used at specified frequencies (band edges) in specified 
geographical areas, in lieu of that set forth in this section, pursuant to a private contractual arrangement of 
all affected licensees and applicants. In this event, each party to such contract shall maintain a copy of the 
contract in their station files and disclose it to prospective assignees or transferees and, upon request, to the 
FCC. 

(d) Interference caused by out of band emissions. If any emission from a transmitter operating in any of the 
Public Mobile Services results in interference to users of another radio service, the FCC may require a 
greater attenuation of that emission than specified in this section. 
 

For FCC Part 74.462: 

Frequencies  
MHz: 

Authorized bandwidth 
(kHz)  

Maximum frequency 
deviation1 

(kHz)  Type of emission2  

25.87 to 26.03 
26.07 to 26.47 
152.8625 to 
153.35753 

40 
20 
30/60 

10 
5 

5/10 

Frequencies 25.87 to 
153.3575 MHz: A3E, F1E, 
F3E, F9E.  

160.860 to 
161.400 

60 10  
 

161.625 to 
161.775 

30 5  
 

166.25 and 12.5/25 5  
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170.154 

450.00625 to 
450.025 
450.98125 to 
450.99375 
455.00625 to 
455.025 
455.98125 to 
455.99375 
 
Up to 12.5 
 
1.5 

Frequencies 160.860 to 
455.950 MHz: A1A, A1B, 
A1D, A1E, A2A, A2B, A2D, 
A2E, A3E, F1A, F1B, F1D, 
F1E, F2A, F2B, F2D, F2E, 
F3E, F9E  

  

450.03125 to 
450.61875  

   

455.03125 to 
455.61875 

Up to 25 5 
 

450.6375 to 
450.8625  

   

455.6375 to 
455.8625 

25-50 10 
 

450.900, 
450.950  

   

455.900, 
455.950 

50-100 35  

 

For FCC Part 90.210: 

Frequency band (MHz) 

Mask for equipment 
with audio low 

pass filter 

Mask for equipment 
without audio low 

pass filter 

Below 251 A or B A or C 

25-50 B C 

72-76 B C 

150-1742 B, D, or E C, D or E 

150 paging only B C 

220-222 F F 

421-5122 5 B, D, or E C, D, or E 

450 paging only B G 

806-809/851-8546 B H 
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809-824/854-8693 5 B G 

896-901/935-940 I J 

902-928 K K 

929-930 B G 

4940-4990 MHz L or M L or M 

5850-59254  
  

All other bands B C 

(b) Emission Mask B. For transmitters that are equipped with an audio low-pass filter, the power of any 
emission must be attenuated below the unmodulated carrier power (P) as follows:  

(1) On any frequency removed from the assigned frequency by more than 50 percent, but not more than 100 
percent of the authorized bandwidth: At least 25 dB. 

(2) On any frequency removed from the assigned frequency by more than 100 percent, but not more than 
250 percent of the authorized bandwidth: At least 35 dB. 

(3) On any frequency removed from the assigned frequency by more than 250 percent of the authorized 
bandwidth: At least 43 + 10 log (P) dB. 

(c) Emission Mask C. For transmitters that are not equipped with an audio low-pass filter, the power of any 
emission must be attenuated below the unmodulated carrier output power (P) as follows:  

(1) On any frequency removed from the center of the authorized bandwidth by a displacement frequency (fd 
in kHz) of more than 5 kHz, but not more than 10 kHz: At least 83 log (fd/5) dB; 

(2) On any frequency removed from the center of the authorized bandwidth by a displacement frequency (fd 
in kHz) of more than 10 kHz, but not more than 250 percent of the authorized bandwidth: At least 29 log 
(fd2/11) dB or 50 dB, whichever is the lesser attenuation; 

(3) On any frequency removed from the center of the authorized bandwidth by more than 250 percent of the 
authorized bandwidth: At least 43 + 10 log (P) dB. 

(4) In the 1427-1432 MHz band, licensees are encouraged to take all reasonable steps to ensure that 
unwanted emissions power does not exceed the following levels in the 1400-1427 MHz band: 

(i) For stations of point-to-point systems in the fixed service: −45 dBW/27 MHz. 

(ii) For stations in the mobile service: −60 dBW/27 MHz. 

(d) Emission Mask D—12.5 kHz channel bandwidth equipment. For transmitters designed to operate with a 
12.5 kHz channel bandwidth, any emission must be attenuated below the power (P) of the highest emission 
contained within the authorized bandwidth as follows: 

(1) On any frequency from the center of the authorized bandwidth f0 to 5.625 kHz removed from f0: Zero dB. 

(2) On any frequency removed from the center of the authorized bandwidth by a displacement frequency (fd 
in kHz) of more than 5.625 kHz but no more than 12.5 kHz: At least 7.27(fd−2.88 kHz) dB. 

(3) On any frequency removed from the center of the authorized bandwidth by a displacement frequency (fd 
in kHz) of more than 12.5 kHz: At least 50 + 10 log (P) dB or 70 dB, whichever is the lesser attenuation. 

(4) The reference level for showing compliance with the emission mask shall be established using a 
resolution bandwidth sufficiently wide (usually two or three times the channel bandwidth) to capture the true 
peak emission of the equipment under test. In order to show compliance with the emission mask up to and 
including 50 kHz removed from the edge of the authorized bandwidth, adjust the resolution bandwidth to 100 
Hz with the measuring instrument in a peak hold mode. A sufficient number of sweeps must be measured to 
insure that the emission profile is developed. If video filtering is used, its bandwidth must not be less than the 
instrument resolution bandwidth. For emissions beyond 50 kHz from the edge of the authorized bandwidth, 
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see paragraph (o) of this section. If it can be shown that use of the above instrumentation settings do not 
accurately represent the true interference potential of the equipment under test, an alternate procedure may 
be used provided prior Commission approval is obtained. 

(e) Emission Mask E—6.25 kHz or less channel bandwidth equipment. For transmitters designed to operate 
with a 6.25 kHz or less bandwidth, any emission must be attenuated below the power (P) of the highest 
emission contained within the authorized bandwidth as follows: 

(1) On any frequency from the center of the authorized bandwidth f0 to 3.0 kHz removed from f0: Zero dB. 

(2) On any frequency removed from the center of the authorized bandwidth by a displacement frequency (fd 
in kHz) of more than 3.0 kHz but no more than 4.6 kHz: At least 30 + 16.67(fd−3 kHz) or 55 + 10 log (P) or 
65 dB, whichever is the lesser attenuation. 

(3) On any frequency removed from the center of the authorized bandwidth by more than 4.6 kHz: At least 
55 + 10 log (P) or 65 dB, whichever is the lesser attenuation. 

(4) The reference level for showing compliance with the emission mask shall be established using a 
resolution bandwidth sufficiently wide (usually two or three times the channel bandwidth) to capture the true 
peak emission of the equipment under test. In order to show compliance with the emission mask up to and 
including 50 kHz removed from the edge of the authorized bandwidth, adjust the resolution bandwidth to 100 
Hz with the measuring instrument in a peak hold mode. A sufficient number of sweeps must be measured to 
insure that the emission profile is developed. If video filtering is used, its bandwidth must not be less than the 
instrument resolution bandwidth. For emissions beyond 50 kHz from the edge of the authorized bandwidth, 
see paragraph (o) of this section. If it can be shown that use of the above instrumentation settings do not 
accurately represent the true interference potential of the equipment under test, an alternate procedure may 
be used provided prior Commission approval is obtained. 
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6.7.1 E.U.T. Operation 

Operating Environment: 

Temperature: 23.7 °C  Humidity: 51.5 % RH Atmospheric Pressure: 1000 mbar 

Test mode: a: Tx mode, Keep the EUT in transmitting mode. 

6.7.2 Test Setup Diagram 

 

6.7.3 Measurement  Procedure and Data 

 

The detailed test data see: Appendix FCC data. 
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6.8 Radiated Spurious Emissions 

Test Requirement 47 CFR FCC Part2.1051 & FCC Part22.359 & FCC Part74.462 & FCC 
Part90.210; 

Test Method: ANSI/TIA-603-E:2016; ANSI C63.4.2014; TIA-102 CCAA-A; TIA-102 CCAB-
D; TIA-102 CCAA-D; ANSI C63.26-2015 

Measurement Distance: 3m 

Limit:  

For FCC Part 22.359: 

The rules in this section govern the spectral characteristics of emissions in the Public Mobile Services, 
except for the Air-Ground Radiotelephone Service (see §22.861, instead) and the Cellular Radiotelephone 
Service (see §22.917, instead). 

(a) Out of band emissions. The power of any emission outside of the authorized operating frequency ranges 
must be attenuated below the transmitting power (P) by a factor of at least 43 + 10 log (P) dB. 

(b) Measurement procedure. Compliance with these rules is based on the use of measurement 
instrumentation employing a resolution bandwidth of 30 kHz or more. In the 60 kHz bands immediately 
outside and adjacent to the authorized frequency range or channel, a resolution bandwidth of at least one 
percent of the emission bandwidth of the fundamental emission of the transmitter may be employed. A 
narrower resolution bandwidth is permitted in all cases to improve measurement accuracy provided the 
measured power is integrated over the full required measurement bandwidth (i.e., 30 kHz or 1 percent of 
emission bandwidth, as specified). The emission bandwidth is defined as the width of the signal between two 
points, one below the carrier center frequency and one above the carrier center frequency, outside of which 
all emissions are attenuated at least 26 dB below the transmitter power. 

(c) Alternative out of band emission limit. Licensees in the Public Mobile Services may establish an 
alternative out of band emission limit to be used at specified frequencies (band edges) in specified 
geographical areas, in lieu of that set forth in this section, pursuant to a private contractual arrangement of 
all affected licensees and applicants. In this event, each party to such contract shall maintain a copy of the 
contract in their station files and disclose it to prospective assignees or transferees and, upon request, to the 
FCC. 

(d) Interference caused by out of band emissions. If any emission from a transmitter operating in any of the 
Public Mobile Services results in interference to users of another radio service, the FCC may require a 
greater attenuation of that emission than specified in this section. 

 

For FCC Part 74.462: 

Frequencies  
MHz: 

Authorized bandwidth 
(kHz)  

Maximum frequency 
deviation1 

(kHz)  Type of emission2  

25.87 to 26.03 
26.07 to 26.47 
152.8625 to 
153.35753 

40 
20 
30/60 

10 
5 

5/10 

Frequencies 25.87 to 
153.3575 MHz: A3E, F1E, 
F3E, F9E.  

160.860 to 
161.400 

60 10  
 

161.625 to 
161.775 

30 5  
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166.25 and 
170.154 

12.5/25 5  
 

450.00625 to 
450.025 
450.98125 to 
450.99375 
455.00625 to 
455.025 
455.98125 to 
455.99375 
 
Up to 12.5 
 
1.5 

Frequencies 160.860 to 
455.950 MHz: A1A, A1B, 
A1D, A1E, A2A, A2B, A2D, 
A2E, A3E, F1A, F1B, F1D, 
F1E, F2A, F2B, F2D, F2E, 
F3E, F9E  

  

450.03125 to 
450.61875  

   

455.03125 to 
455.61875 

Up to 25 5 
 

450.6375 to 
450.8625  

   

455.6375 to 
455.8625 

25-50 10 
 

450.900, 
450.950  

   

455.900, 
455.950 

50-100 35  

 

For FCC Part 90.210: 

Frequency band (MHz) 

Mask for equipment 
with audio low 

pass filter 

Mask for equipment 
without audio low 

pass filter 

Below 251 A or B A or C 

25-50 B C 

72-76 B C 

150-1742 B, D, or E C, D or E 

150 paging only B C 

220-222 F F 

421-5122 5 B, D, or E C, D, or E 

450 paging only B G 
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806-809/851-8546 B H 

809-824/854-8693 5 B G 

896-901/935-940 I J 

902-928 K K 

929-930 B G 

4940-4990 MHz L or M L or M 

5850-59254  
  

All other bands B C 

(b) Emission Mask B. For transmitters that are equipped with an audio low-pass filter, the power of any 
emission must be attenuated below the unmodulated carrier power (P) as follows:  

(1) On any frequency removed from the assigned frequency by more than 50 percent, but not more than 100 
percent of the authorized bandwidth: At least 25 dB. 

(2) On any frequency removed from the assigned frequency by more than 100 percent, but not more than 
250 percent of the authorized bandwidth: At least 35 dB. 

(3) On any frequency removed from the assigned frequency by more than 250 percent of the authorized 
bandwidth: At least 43 + 10 log (P) dB. 

(c) Emission Mask C. For transmitters that are not equipped with an audio low-pass filter, the power of any 
emission must be attenuated below the unmodulated carrier output power (P) as follows:  

(1) On any frequency removed from the center of the authorized bandwidth by a displacement frequency (fd 
in kHz) of more than 5 kHz, but not more than 10 kHz: At least 83 log (fd/5) dB; 

(2) On any frequency removed from the center of the authorized bandwidth by a displacement frequency (fd 
in kHz) of more than 10 kHz, but not more than 250 percent of the authorized bandwidth: At least 29 log 
(fd2/11) dB or 50 dB, whichever is the lesser attenuation; 

(3) On any frequency removed from the center of the authorized bandwidth by more than 250 percent of the 
authorized bandwidth: At least 43 + 10 log (P) dB. 

(4) In the 1427-1432 MHz band, licensees are encouraged to take all reasonable steps to ensure that 
unwanted emissions power does not exceed the following levels in the 1400-1427 MHz band: 

(i) For stations of point-to-point systems in the fixed service: −45 dBW/27 MHz. 

(ii) For stations in the mobile service: −60 dBW/27 MHz. 

(d) Emission Mask D—12.5 kHz channel bandwidth equipment. For transmitters designed to operate with a 
12.5 kHz channel bandwidth, any emission must be attenuated below the power (P) of the highest emission 
contained within the authorized bandwidth as follows: 

(1) On any frequency from the center of the authorized bandwidth f0 to 5.625 kHz removed from f0: Zero dB. 

(2) On any frequency removed from the center of the authorized bandwidth by a displacement frequency (fd 
in kHz) of more than 5.625 kHz but no more than 12.5 kHz: At least 7.27(fd−2.88 kHz) dB. 

(3) On any frequency removed from the center of the authorized bandwidth by a displacement frequency (fd 
in kHz) of more than 12.5 kHz: At least 50 + 10 log (P) dB or 70 dB, whichever is the lesser attenuation. 

(4) The reference level for showing compliance with the emission mask shall be established using a 
resolution bandwidth sufficiently wide (usually two or three times the channel bandwidth) to capture the true 
peak emission of the equipment under test. In order to show compliance with the emission mask up to and 
including 50 kHz removed from the edge of the authorized bandwidth, adjust the resolution bandwidth to 100 
Hz with the measuring instrument in a peak hold mode. A sufficient number of sweeps must be measured to 
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insure that the emission profile is developed. If video filtering is used, its bandwidth must not be less than the 
instrument resolution bandwidth. For emissions beyond 50 kHz from the edge of the authorized bandwidth, 
see paragraph (o) of this section. If it can be shown that use of the above instrumentation settings do not 
accurately represent the true interference potential of the equipment under test, an alternate procedure may 
be used provided prior Commission approval is obtained. 

(e) Emission Mask E—6.25 kHz or less channel bandwidth equipment. For transmitters designed to operate 
with a 6.25 kHz or less bandwidth, any emission must be attenuated below the power (P) of the highest 
emission contained within the authorized bandwidth as follows: 

(1) On any frequency from the center of the authorized bandwidth f0 to 3.0 kHz removed from f0: Zero dB. 

(2) On any frequency removed from the center of the authorized bandwidth by a displacement frequency (fd 
in kHz) of more than 3.0 kHz but no more than 4.6 kHz: At least 30 + 16.67(fd−3 kHz) or 55 + 10 log (P) or 
65 dB, whichever is the lesser attenuation. 

(3) On any frequency removed from the center of the authorized bandwidth by more than 4.6 kHz: At least 
55 + 10 log (P) or 65 dB, whichever is the lesser attenuation. 

(4) The reference level for showing compliance with the emission mask shall be established using a 
resolution bandwidth sufficiently wide (usually two or three times the channel bandwidth) to capture the true 
peak emission of the equipment under test. In order to show compliance with the emission mask up to and 
including 50 kHz removed from the edge of the authorized bandwidth, adjust the resolution bandwidth to 100 
Hz with the measuring instrument in a peak hold mode. A sufficient number of sweeps must be measured to 
insure that the emission profile is developed. If video filtering is used, its bandwidth must not be less than the 
instrument resolution bandwidth. For emissions beyond 50 kHz from the edge of the authorized bandwidth, 
see paragraph (o) of this section. If it can be shown that use of the above instrumentation settings do not 
accurately represent the true interference potential of the equipment under test, an alternate procedure may 
be used provided prior Commission approval is obtained. 
 

 

6.8.1 E.U.T. Operation 

Operating Environment: 

Temperature: 23.7 °C  Humidity: 51.5 % RH Atmospheric Pressure: 1000 mbar 

Test mode: a: Tx mode, Keep the EUT in transmitting mode. 

6.8.2 Test Setup Diagram 

 



 

SGS-CSTC Standards Technical Services Co., Ltd.  

Shenzhen Branch 

 

 Report No.:  SZEM200800754502 

Page:          43 of 80 
 

 

 

6.8.3 Measurement  Procedure and Data 

 

 

The detailed test data see: Appendix FCC data. 
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7 EUT Constructional Details 

7.1 EUT Constructional Details (EUT Photos) 
Please Refer to external and internal photos for details. 
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8 Appendix 

8.1 Appendix FCC data. 

1. RF Output Power 

Modulation 

Type 

Channel 

Separation 

Frequency 
(MHz) 

Power 
Level 

RF Output 
Power(dBm) 

RF Output 
Power(W) 

Remark 

Digital 

4FSK 
12.5KHz 

136.125 
Max 50 100.00  

For Federal 
Low 36.99 5.00  

151.125 
Max 50 100.00  

For Part90 & Part 22 
Low 36.98 5.00  

158.125 
Max 50 100.00  

For Part22 & Part74 
& Part90  

Low 36.98 5.00  For Part80 

173.875 
Max 50 100.00  

For Federal  
Low 36.99 5.00  

Note: The max rated power is 100W(50dBm), the low rated power is 5W(36.98dBm). 

The limit is dependent upon the station’s antenna HAAT and required service area. 
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2.Frequency Stability 

12.5KHz, Digital modulation, Assigned Frequency:136.125MHz 

Voltage(V) 
Temperature 

(℃) 

Measured 

Frequency(KHz) 

Frequency 

Deviation(ppm) 

FCC Limit 

(ppm) 
Result 

28 

-30 136.1249  -0.37  

±5.0 Pass 

-20 136.1250  -0.22  

-10 136.1250  -0.07  

0 136.1249  -0.51  

10 136.1251  0.37  

20 136.1251  0.37  

30 136.1251  0.44  

40 136.1250  -0.07  

50 136.1250  -0.15  

23.8 25 136.1251  0.44  

32.2 25 136.1251  0.59  

 

12.5KHz, Digital modulation, Assigned Frequency:151.125MHz 

Voltage(V) 
Temperature 

(℃) 

Measured 

Frequency(KHz) 

Frequency 

Deviation(ppm) 

FCC Limit 

(ppm) 
Result 

28 

-30 151.1249  -0.53  

±5.0 Pass 

-20 151.1249  -0.46  

-10 151.1250  -0.33  

0 151.1250  0.26  

10 151.1250  0.13  

20 151.1250  -0.07  

30 151.1250  0.33  

40 151.1250  0.26  

50 151.1251  0.40  

23.8 25 151.1251  0.40  

32.2 25 151.1249  -0.46  
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12.5KHz, Digital modulation, Assigned Frequency:158.125MHz 

Voltage(V) 
Temperature 

(℃) 

Measured 

Frequency(KHz) 

Frequency 

Deviation(ppm) 

FCC Limit 

(ppm) 
Result 

28 

-30 158.1250  0.06  

±5.0 Pass 

-20 158.1250  0.25  

-10 158.1250  -0.13  

0 158.1250  0.13  

10 158.1250  -0.25  

20 158.1249  -0.32  

30 158.1249  -0.32  

40 158.1250  0.13  

50 158.1250  0.13  

23.8 25 158.1250  -0.06  

32.2 25 158.1249  -0.38  

 

12.5KHz, Digital modulation, Assigned Frequency:173.875MHz 

Voltage(V) 
Temperature 

(℃) 

Measured 

Frequency(KHz) 

Frequency 

Deviation(ppm) 

FCC Limit 

(ppm) 
Result 

28 

-30 173.8750  0.12  

±5.0 Pass 

-20 173.8750  -0.12  

-10 173.8750  -0.06  

0 173.8750  -0.23  

10 173.8750  -0.06  

20 173.8750  0.12  

30 173.8750  0.12  

40 173.8750  0.00  

50 173.8751  0.86  

23.8 25 173.8750  0.23  

32.2 25 173.8750  0.12  
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3.Audio Frequency Response 

12.5KHz, Digital modulation, Assigned Frequency:136.125MHz 

Audio Frequency(Hz) Response Attenuation(dB) 

300 -10.03 

400 -7.75 

500 -5.59 

600 -4.72 

700 -2.64 

800 -1.84 

900 -0.66 

1000 0.23 

1200 1.55 

1400 2.74 

1600 4.46 

1800 4.35 

2000 5.48 

2100 6.55 

2200 6.72 

2300 6.78 

2400 7.57 

2500 7.19 

2600 7.25 

2700 7.46 

2800 8.68 

2900 8.77 

3000 8.85 
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12.5KHz, Digital modulation, Assigned Frequency:151.125MHz 

Audio Frequency(Hz) Response Attenuation(dB) 

300 -10.01 

400 -7.68 

500 -5.49 

600 -4.55 

700 -2.69 

800 -1.13 

900 -0.24 

1000 0.15 

1200 1.54 

1400 2.48 

1600 4.74 

1800 5.50 

2000 6.24 

2100 6.16 

2200 6.33 

2300 7.57 

2400 7.49 

2500 8.66 

2600 8.58 

2700 8.67 

2800 8.53 

2900 8.84 

3000 8.48 
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12.5KHz, Digital modulation, Assigned Frequency:158.125MHz 

Audio Frequency(Hz) Response Attenuation(dB) 

300 -10.00 

400 -7.77 

500 -5.45 

600 -4.68 

700 -2.24 

800 -1.19 

900 -0.54 

1000 0.44 

1200 1.28 

1400 2.37 

1600 4.58 

1800 5.62 

2000 6.85 

2100 6.73 

2200 6.59 

2300 7.64 

2400 7.87 

2500 8.54 

2600 8.34 

2700 8.48 

2800 8.52 

2900 8.27 

3000 8.48 
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12.5KHz, Digital modulation, Assigned Frequency:173.875MHz 

Audio Frequency(Hz) Response Attenuation(dB) 

300 -10.02 

400 -7.84 

500 -5.95 

600 -4.54 

700 -2.46 

800 -1.33 

900 -0.27 

1000 0.24 

1200 1.54 

1400 2.48 

1600 4.21 

1800 5.46 

2000 6.44 

2100 6.38 

2200 6.57 

2300 7.18 

2400 7.85 

2500 8.36 

2600 8.45 

2700 8.15 

2800 8.22 

2900 8.64 

3000 8.53 
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4.Audio Low Pass Filter Response 

12.5KHz, Digital modulation, Assigned Frequency: 136.125MHz 

Frequency(KHz) Response (dB) Limit (dB) 

1 0 0 

2 0 0 

3 -3.51 0 

4 -16.12 -12.5 

5 -26.11 -22.2 

6 -34.2 -30.1 

7 -41.51 -36.8 

8 -47.32 -42.6 

9 -53.21 -47.7 

10 -56.62 -52.3 

12 -65.12 -60.2 

14 -71.32 -66.9 

16 -77.51 -72.7 

18 -82.51 -77.8 

20 -86.32 -82.4 
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12.5KHz, Digital modulation, Assigned Frequency: 151.125MHz 

Frequency(KHz) Response (dB) Limit (dB) 

1 0 0 

2 0 0 

3 -3.82 0 

4 -16.31 -12.5 

5 -26.40 -22.2 

6 -34.11 -30.1 

7 -41.71 -36.8 

8 -47.62 -42.6 

9 -53.42 -47.7 

10 -56.81 -52.3 

12 -65.1 -60.2 

14 -71.41 -66.9 

16 -77.52 -72.7 

18 -82.61 -77.8 

20 -86.21 -82.4 

 



 

SGS-CSTC Standards Technical Services Co., Ltd.  

Shenzhen Branch 

 

 Report No.:  SZEM200800754502 

Page:          54 of 80 
 

 

 

12.5KHz, Digital modulation, Assigned Frequency: 158.125MHz 

Frequency(KHz) Response Attenuation (dB) Limit (dB) 

1 0 0 

2 0 0 

3 -3.92 0 

4 -16.31 -12.5 

5 -26.51 -22.2 

6 -34.21 -30.1 

7 -41.72 -36.8 

8 -47.81 -42.6 

9 -53.31 -47.7 

10 -56.72 -52.3 

12 -65.11 -60.2 

14 -71.61 -66.9 

16 -77.41 -72.7 

18 -82.42 -77.8 

20 -85.92 -82.4 

 



 

SGS-CSTC Standards Technical Services Co., Ltd.  

Shenzhen Branch 

 

 Report No.:  SZEM200800754502 

Page:          55 of 80 
 

 

 

12.5KHz, Digital modulation, Assigned Frequency: 173.875MHz 

Frequency(KHz) Response (dB) Limit (dB) 

1 0 0 

2 0 0 

3 -3.61 0 

4 -15.82 -12.5 

5 -26.31 -22.2 

6 -34.12 -30.1 

7 -41.61 -36.8 

8 -47.81 -42.6 

9 -53.1 -47.7 

10 -56.71 -52.3 

12 -64.81 -60.2 

14 -71.31 -66.9 

16 -77.22 -72.7 

18 -82.12 -77.8 

20 -85.62 -82.4 
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5.Modulation Limiting 

12.5KHz, Digital modulation, Assigned Frequency:136.125MHz 

Audio 
Frequency(Hz) 

Instantaneous Steady-state 

Limit  

(KHz) 

Deviation 

(peak positive) 

(KHz) 

Deviation 

(peak negative) 

(KHz) 

Deviation 

(peak positive) 

(KHz) 

Deviation 

(peak negative) 

(KHz) 

300 1.97 1.912 1.99 2.039 5.0 

400 1.986 1.929 1.995 2.04 5.0 

500 1.987 1.928 2.005 2.052 5.0 

600 1.993 1.932 2.02 2.066 5.0 

700 1.987 1.943 1.995 2.044 5.0 

800 1.983 1.926 2.005 2.057 5.0 

900 1.977 1.919 1.999 2.048 5.0 

1000 1.966 1.906 1.97 2.014 5.0 

1200 1.977 1.914 1.965 1.995 5.0 

1400 1.983 1.922 1.963 2.006 5.0 

1600 1.966 1.905 1.939 1.983 5.0 

1800 1.93 1.863 1.923 1.973 5.0 

2000 1.894 1.834 1.91 1.963 5.0 

2100 1.898 1.834 1.921 1.972 5.0 

2200 1.911 1.854 1.937 1.966 5.0 

2300 1.895 1.833 1.919 1.945 5.0 

2400 1.903 1.843 1.922 1.956 5.0 

2500 1.893 1.833 1.919 1.95 5.0 

2600 1.871 1.815 1.881 1.93 5.0 

2700 1.84 1.785 1.85 1.895 5.0 

2800 1.805 1.756 1.822 1.866 5.0 

2900 1.761 1.708 1.774 1.82 5.0 

3000 1.674 1.633 1.71 1.759 5.0 
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12.5KHz, Digital modulation, Assigned Frequency:151.125MHz 

Audio 
Frequency(Hz) 

Instantaneous Steady-state 

Limit  

(KHz) 

Deviation 

(peak positive) 

(KHz) 

Deviation 

(peak negative) 

(KHz) 

Deviation 

(peak positive) 

(KHz) 

Deviation 

(peak negative) 

(KHz) 

300 1.962 1.918 1.994 2.03 5.0 

400 1.978 1.926 1.985 2.035 5.0 

500 1.986 1.937 2.008 2.058 5.0 

600 1.99 1.932 2.023 2.072 5.0 

700 1.968 1.925 2.016 2.06 5.0 

800 1.977 1.918 1.999 2.043 5.0 

900 1.952 1.914 1.978 2.024 5.0 

1000 1.923 1.888 1.953 2.002 5.0 

1200 1.904 1.864 1.977 1.992 5.0 

1400 1.927 1.879 1.964 2.012 5.0 

1600 1.918 1.869 1.953 2.001 5.0 

1800 1.91 1.845 1.949 1.998 5.0 

2000 1.913 1.851 1.938 1.985 5.0 

2100 1.909 1.866 1.947 1.99 5.0 

2200 1.896 1.853 1.937 1.985 5.0 

2300 1.882 1.837 1.932 1.972 5.0 

2400 1.874 1.829 1.946 1.988 5.0 

2500 1.862 1.817 1.931 1.974 5.0 

2600 1.851 1.804 1.912 1.962 5.0 

2700 1.835 1.796 1.891 1.934 5.0 

2800 1.814 1.775 1.865 1.914 5.0 

2900 1.786 1.745 1.839 1.892 5.0 

3000 1.744 1.697 1.8 1.847 5.0 
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12.5KHz, Digital modulation, Assigned Frequency:158.125MHz 

Audio 
Frequency(Hz) 

Instantaneous Steady-state 

Limit  

(KHz) 

Deviation 

(peak positive) 

(KHz) 

Deviation 

(peak negative) 

(KHz) 

Deviation 

(peak positive) 

(KHz) 

Deviation 

(peak negative) 

(KHz) 

300 1.961 1.918 1.993 2.03 5.0 

400 1.972 1.928 1.985 2.035 5.0 

500 1.983 1.939 2.01 2.06 5.0 

600 1.987 1.932 2.025 2.072 5.0 

700 1.965 1.925 2.016 2.062 5.0 

800 1.977 1.917 1.999 2.045 5.0 

900 1.951 1.911 1.975 2.024 5.0 

1000 1.922 1.885 1.95 2.002 5.0 

1200 1.904 1.864 1.974 1.994 5.0 

1400 1.924 1.879 1.964 2.014 5.0 

1600 1.915 1.869 1.953 2.001 5.0 

1800 1.907 1.847 1.951 1.998 5.0 

2000 1.913 1.853 1.94 1.985 5.0 

2100 1.909 1.866 1.947 1.992 5.0 

2200 1.898 1.853 1.937 1.987 5.0 

2300 1.882 1.837 1.929 1.972 5.0 

2400 1.871 1.828 1.943 1.988 5.0 

2500 1.859 1.817 1.928 1.971 5.0 

2600 1.848 1.804 1.912 1.959 5.0 

2700 1.835 1.793 1.891 1.936 5.0 

2800 1.816 1.772 1.867 1.914 5.0 

2900 1.788 1.745 1.841 1.891 5.0 

3000 1.744 1.697 1.8 1.846 5.0 
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12.5KHz, Digital modulation, Assigned Frequency:173.875MHz 

Audio 
Frequency(Hz) 

Instantaneous Steady-state 

Limit  

(KHz) 

Deviation 

(peak positive) 

(KHz) 

Deviation 

(peak negative) 

(KHz) 

Deviation 

(peak positive) 

(KHz) 

Deviation 

(peak negative) 

(KHz) 

300 1.954 1.906 1.99 2.037 5.0 

400 1.975 1.921 2.005 2.051 5.0 

500 1.987 1.932 2.015 2.061 5.0 

600 1.965 1.923 2.006 2.056 5.0 

700 1.967 1.927 2.002 2.048 5.0 

800 1.965 1.905 1.984 2.034 5.0 

900 1.944 1.884 1.965 2.012 5.0 

1000 1.941 1.885 1.95 2.001 5.0 

1200 1.951 1.895 1.964 2.009 5.0 

1400 1.957 1.916 1.985 2.02 5.0 

1600 1.979 1.925 1.975 2.007 5.0 

1800 1.954 1.932 1.987 2.02 5.0 

2000 1.977 1.915 2 2.048 5.0 

2100 1.987 1.927 2.016 2.066 5.0 

2200 1.992 1.937 2.023 2.053 5.0 

2300 1.975 1.916 2.016 2.062 5.0 

2400 1.982 1.928 2.006 2.056 5.0 

2500 1.988 1.933 2.016 2.066 5.0 

2600 1.978 1.916 1.993 2.043 5.0 

2700 1.966 1.906 1.981 2.028 5.0 

2800 1.914 1.854 1.932 1.983 5.0 

2900 1.851 1.793 1.875 1.924 5.0 

3000 1.773 1.718 1.8 1.845 5.0 
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6.Occupied Bandwidth 

Modulation 

Type 

Channel 

Separation 

Frequency 
(MHz) 

Power Level 
99% Occupied 

Bandwidth(kHz) 
26dB Emissions 
Bandwidth(kHz) 

Digital 

4FSK 
12.5KHz 

136.125 
Max 7.875 9.135 

Low 7.910 9.415 

151.125 
Max 7.735 9.520 

Low 7.385 9.800 

158.125 
Max 7.805 10.010 

Low 7.805 9.765 

173.875 
Max 7.954 10.391 

Low 7.858 9.848 
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99% Occupied Bandwidth 

12.5KHz, Digital modulation, Assigned Frequency:136.125MHz, High Power 

 A 

Att  30 dB*Ref  60 dBm

Offset  41 dB

LVL

Center 136.125 MHz Span 35 kHz3.5 kHz/

*

*

3DB

RBW 300 Hz

VBW 1 kHz

SWT 390 ms

 

1 PK

VIEW

-40

-30

-20

-10

0

10

20

30

40

50

60

1

Marker 1 [T1 ]

           49.86 dBm

   136.125595000 MHz

OBW  7.875000000 kHz

T1

Temp 1 [T1 OBW]

           32.85 dBm

   136.121045000 MHz

T2

Temp 2 [T1 OBW]

           34.40 dBm

   136.128920000 MHz

 

12.5KHz, Digital modulation, Assigned Frequency:136.125MHz, Low Power 

 A 

Offset  41 dB

LVL

Att  20 dB*Ref  50 dBm

Center 136.125 MHz Span 35 kHz3.5 kHz/

*

*

3DB

RBW 300 Hz

VBW 1 kHz

SWT 390 ms

 

1 PK

VIEW

-50

-40

-30

-20

-10

0

10

20

30

40

50

1

Marker 1 [T1 ]

           35.68 dBm

   136.125000000 MHz

OBW  7.910000000 kHz

T1

Temp 1 [T1 OBW]

           16.77 dBm

   136.121010000 MHz

T2

Temp 2 [T1 OBW]

           21.60 dBm

   136.128920000 MHz
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12.5KHz, Digital modulation, Assigned Frequency:151.125MHz, High Power 

 A 

Offset  41 dB

LVL

Att  30 dB*Ref  60 dBm

Center 151.125 MHz Span 35 kHz3.5 kHz/

*

*

3DB

RBW 300 Hz

VBW 1 kHz

SWT 390 ms

 

1 PK

VIEW

-40

-30

-20

-10

0

10

20

30

40

50

60

1

Marker 1 [T1 ]

           50.01 dBm

   151.125595000 MHz

OBW  7.735000000 kHz

T1

Temp 1 [T1 OBW]

           32.19 dBm

   151.121150000 MHz

T2

Temp 2 [T1 OBW]

           34.03 dBm

   151.128885000 MHz

 

12.5KHz, Digital modulation, Assigned Frequency:151.125MHz, Low Power 

 A 

Att  20 dB*Ref  50 dBm

Offset  41 dB

LVL

Center 151.125 MHz Span 35 kHz3.5 kHz/

*

*

3DB

RBW 300 Hz

VBW 1 kHz

SWT 390 ms

 

1 PK

VIEW

-50

-40

-30

-20

-10

0

10

20

30

40

50

1

Marker 1 [T1 ]

           37.14 dBm

   151.125525000 MHz

OBW  7.385000000 kHz

T1

Temp 1 [T1 OBW]

           18.16 dBm

   151.121255000 MHz

T2

Temp 2 [T1 OBW]

           17.38 dBm

   151.128640000 MHz
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12.5KHz, Digital modulation, Assigned Frequency:158.125MHz, High Power 

 A 

Att  30 dB*Ref  60 dBm

Offset  41 dB

LVL

Center 158.125 MHz Span 35 kHz3.5 kHz/

*

*

RBW 300 Hz

VBW 1 kHz

SWT 390 ms

3DB

 

1 PK

VIEW

-40

-30

-20

-10

0

10

20

30

40

50

60

1

Marker 1 [T1 ]

           50.06 dBm

   158.125560000 MHz

OBW  7.805000000 kHz

T1

Temp 1 [T1 OBW]

           33.18 dBm

   158.121080000 MHz

T2

Temp 2 [T1 OBW]

           34.70 dBm

   158.128885000 MHz

 

12.5KHz, Digital modulation, Assigned Frequency:158.125MHz, Low Power 

 A 

Offset  41 dB

LVL

Att  20 dB*Ref  50 dBm

Center 158.125 MHz Span 35 kHz3.5 kHz/

*

*

3DB

RBW 300 Hz

VBW 1 kHz

SWT 390 ms

 

1 PK

VIEW

-50

-40

-30

-20

-10

0

10

20

30

40

50

1

Marker 1 [T1 ]

           37.32 dBm

   158.125525000 MHz

OBW  7.805000000 kHz

T1

Temp 1 [T1 OBW]

           17.64 dBm

   158.121080000 MHz

T2

Temp 2 [T1 OBW]

           21.79 dBm

   158.128885000 MHz
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12.5KHz, Digital modulation, Assigned Frequency:173.875MHz, High Power 

 A 

Offset  41 dB

LVL

Att  30 dB*Ref  60 dBm

Center 173.875 MHz Span 35 kHz3.5 kHz/

*

*

3DB

RBW 300 Hz

VBW 1 kHz

SWT 390 ms

 

1 PK

VIEW

-40

-30

-20

-10

0

10

20

30

40

50

60

1

Marker 1 [T1 ]

           49.51 dBm

   173.875490000 MHz

OBW  7.953750000 kHz

T1

Temp 1 [T1 OBW]

           32.36 dBm

   173.870966250 MHz

T2

Temp 2 [T1 OBW]

           35.03 dBm

   173.878920000 MHz

 

12.5KHz, Digital modulation, Assigned Frequency:173.875MHz, Low Power 

 A 

Att  20 dB*Ref  50 dBm

Offset  41 dB

LVL

Center 173.875 MHz Span 35 kHz3.5 kHz/

*

*

3DB

RBW 300 Hz

VBW 1 kHz

SWT 390 ms

 

1 PK

VIEW

-50

-40

-30

-20

-10

0

10

20

30

40

50

1

Marker 1 [T1 ]

           37.70 dBm

   173.875595000 MHz

OBW  7.857500000 kHz

T1

Temp 1 [T1 OBW]

           18.84 dBm

   173.871080000 MHz

T2

Temp 2 [T1 OBW]

           21.51 dBm

   173.878937500 MHz
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26dB Emissions Bandwidth 

12.5KHz, Digital modulation, Assigned Frequency:136.125MHz, High Power 

 A 

Offset  41 dB

LVL

Att  30 dB*Ref  60 dBm

*

*

3DB

RBW 300 Hz

VBW 1 kHz

SWT 390 ms

Center 136.125 MHz Span 35 kHz3.5 kHz/

 

1 PK

VIEW

-40

-30

-20

-10

0

10

20

30

40

50

60

1

Marker 1 [T1 ]

           23.09 dBm

   136.120730000 MHz
3

Marker 3 [T1 ]

           49.67 dBm

   136.125630000 MHz

1

Delta 1 [T1 ]

           -0.80 dB 

     9.135000000 kHz

D1 23.67 dBm

 

12.5KHz, Digital modulation, Assigned Frequency:136.125MHz, Low Power 

 A 

Offset  41 dB

LVL

Att  20 dB*Ref  50 dBm

Center 136.125 MHz Span 35 kHz3.5 kHz/

*

*

3DB

RBW 300 Hz

VBW 1 kHz

SWT 390 ms

 

1 PK

VIEW

-50

-40

-30

-20

-10

0

10

20

30

40

50

1

Marker 1 [T1 ]

           10.04 dBm

   136.120345000 MHz3

Marker 3 [T1 ]

           37.27 dBm

   136.125560000 MHz

1

Delta 1 [T1 ]

           -1.28 dB 

     9.415000000 kHz

D1 11.27 dBm
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12.5KHz, Digital modulation, Assigned Frequency:151.125MHz, High Power 

 A 

Att  30 dB*Ref  60 dBm

Offset  41 dB

LVL

Center 151.125 MHz Span 35 kHz3.5 kHz/

*

*

RBW 300 Hz

VBW 1 kHz

SWT 390 ms

3DB

 

1 PK

VIEW

-40

-30

-20

-10

0

10

20

30

40

50

60

1

Marker 1 [T1 ]

           21.36 dBm

   151.120415000 MHz3

Marker 3 [T1 ]

           47.58 dBm

   151.124125000 MHz

1

Delta 1 [T1 ]

           -0.70 dB 

     9.520000000 kHz

D1 21.58 dBm

 

12.5KHz, Digital modulation, Assigned Frequency:151.125MHz, Low Power 

 A 

Offset  41 dB

LVL

Att  20 dB*Ref  50 dBm

*

*

3DB

RBW 300 Hz

VBW 1 kHz

SWT 390 ms

Center 151.125 MHz Span 35 kHz3.5 kHz/

 

1 PK

VIEW

-50

-40

-30

-20

-10

0

10

20

30

40

50

1

Marker 1 [T1 ]

            8.97 dBm

   151.120100000 MHz
3

Marker 3 [T1 ]

           35.67 dBm

   151.125665000 MHz

1

Delta 1 [T1 ]

           -1.02 dB 

     9.800000000 kHz

D1 9.67 dBm
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12.5KHz, Digital modulation, Assigned Frequency:158.125MHz, High Power 

 A 

Offset  41 dB

LVL

Att  30 dB*Ref  60 dBm

*

*

3DB

RBW 300 Hz

VBW 1 kHz

SWT 390 ms

Center 158.125 MHz Span 35 kHz3.5 kHz/

 

1 PK

VIEW

-40

-30

-20

-10

0

10

20

30

40

50

60

1

Marker 1 [T1 ]

           23.17 dBm

   158.119890000 MHz
3

Marker 3 [T1 ]

           49.22 dBm

   158.125630000 MHz

1

Delta 1 [T1 ]

           -1.74 dB 

    10.010000000 kHz

D1 23.22 dBm

 

12.5KHz, Digital modulation, Assigned Frequency:158.125MHz, Low Power 

 A 

Att  20 dB*Ref  50 dBm

Offset  41 dB

LVL

Center 158.125 MHz Span 35 kHz3.5 kHz/

*

*

RBW 300 Hz

VBW 1 kHz

SWT 390 ms

3DB

 

1 PK

VIEW

-50

-40

-30

-20

-10

0

10

20

30

40

50

1

Marker 1 [T1 ]

           10.88 dBm

   158.120100000 MHz3

Marker 3 [T1 ]

           36.95 dBm

   158.125560000 MHz

1

Delta 1 [T1 ]

           -1.05 dB 

     9.765000000 kHz

D1 10.95 dBm
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12.5KHz, Digital modulation, Assigned Frequency:173.875MHz, High Power 

 A 

Att  30 dB*Ref  60 dBm

Offset  41 dB

LVL

Center 173.875 MHz Span 35 kHz3.5 kHz/

*

*

3DB

RBW 300 Hz

VBW 1 kHz

SWT 390 ms

 

1 PK

VIEW

-40

-30

-20

-10

0

10

20

30

40

50

60

1

Marker 1 [T1 ]

           21.82 dBm

   173.869977500 MHz3

Marker 3 [T1 ]

           47.94 dBm

   173.874107500 MHz

1

Delta 1 [T1 ]

           -0.04 dB 

    10.390625000 kHz

D1 21.94 dBm

 

12.5KHz, Digital modulation, Assigned Frequency:173.875MHz, Low Power 

 A 

Offset  41 dB

LVL

Att  20 dB*Ref  50 dBm

*

*

3DB

RBW 300 Hz

VBW 1 kHz

SWT 390 ms

Center 173.875 MHz Span 35 kHz3.5 kHz/

 

1 PK

VIEW

-50

-40

-30

-20

-10

0

10

20

30

40

50

1

Marker 1 [T1 ]

           11.46 dBm

   173.870086875 MHz3

Marker 3 [T1 ]

           37.49 dBm

   173.875516250 MHz

1

Delta 1 [T1 ]

           -0.20 dB 

     9.848125000 kHz

D1 11.49 dBm
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7.Emission Mask 

Note1: Compared with the limits of emission mask, FCC part 90.210(d) has the most stringent limit; So only 
the FCC part 90.210(d) limit are shown on the data for this test item. 

Note2: As required by FCC part 90.210(d) “any emission must be attenuated below the power (P) of the 
highest emission contained within the authorized bandwidth”, the limit value of the Emission Mask is 
calculated based on the measured maximum carrier power minus the corresponding value defined by the 
standard. 
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12.5KHz, Digital modulation, Assigned Frequency:136.125MHz, High Power 

Ref  50 dBm Att  20 dB*

*

*

Offset  41 dB

 

1 PK

VIEW

 A 

LVL

3DB

RBW 100 Hz

VBW 300 Hz

SWT 7.6 s

Center 136.125 MHz Span 62.5 kHz6.25 kHz/

-50

-40

-30

-20

-10

0

10

20

30

40

50 1

Marker 1 [T1 ]

           44.41 dBm

   136.125687500 MHz

LIMIT CHECK   PASS

MASK

 

12.5KHz, Digital modulation, Assigned Frequency:136.125MHz, Low Power 

Ref  41 dBm Att  10 dB*

*

*

Offset  41 dB

 

1 PK

VIEW

 A 

LVL

3DB

RBW 100 Hz

VBW 300 Hz

SWT 7.6 s

Center 136.125 MHz Span 62.5 kHz6.25 kHz/

-50

-40

-30

-20

-10

0

10

20

30

40

1

Marker 1 [T1 ]

           31.14 dBm

   136.125687500 MHz

LIMIT CHECK   PASS

MASK
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12.5KHz, Digital modulation, Assigned Frequency: 151.125MHz, High Power 

Ref  50 dBm Att  20 dB*

*

*

Offset  41 dB

 

1 PK

VIEW

 A 

LVL

3DB

RBW 100 Hz

VBW 300 Hz

SWT 7.6 s

Center 151.125 MHz Span 62.5 kHz6.25 kHz/

-50

-40

-30

-20

-10

0

10

20

30

40

50

1

Marker 1 [T1 ]

           42.18 dBm

   151.124187500 MHz

LIMIT CHECK   PASS

MASK

 

12.5KHz, Digital modulation, Assigned Frequency: 151.125MHz, Low Power 

Ref  41 dBm Att  10 dB*

*

*

Offset  41 dB

 

1 PK

VIEW

 A 

LVL

3DB

RBW 100 Hz

VBW 300 Hz

SWT 7.6 s

Center 151.125 MHz Span 62.5 kHz6.25 kHz/

-50

-40

-30

-20

-10

0

10

20

30

40

1

Marker 1 [T1 ]

           32.62 dBm

   151.125625000 MHz

LIMIT CHECK   PASS

MASK
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12.5KHz, Digital modulation, Assigned Frequency:158.125MHz, High Power 

Ref  50 dBm Att  20 dB*

*

*

Offset  41 dB

 

1 PK

VIEW

 A 

LVL

3DB

RBW 100 Hz

VBW 300 Hz

SWT 7.6 s

Center 158.125 MHz Span 62.5 kHz6.25 kHz/

-50

-40

-30

-20

-10

0

10

20

30

40

50
1

Marker 1 [T1 ]

           43.29 dBm

   158.125625000 MHz

LIMIT CHECK   PASS

MASK

 

12.5KHz, Digital modulation, Assigned Frequency:158.125MHz, Low Power 

Ref  41 dBm Att  10 dB*

*

*

Offset  41 dB

 

1 PK

VIEW

 A 

LVL

3DB

RBW 100 Hz

VBW 300 Hz

SWT 7.6 s

Center 158.125 MHz Span 62.5 kHz6.25 kHz/

-50

-40

-30

-20

-10

0

10

20

30

40

1

Marker 1 [T1 ]

           29.23 dBm

   158.125375000 MHz

LIMIT CHECK   PASS

MASK
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12.5KHz, Digital modulation, Assigned Frequency:173.875MHz, High Power 

Ref  50 dBm Att  20 dB*

*

*

Offset  41 dB

 

1 PK

VIEW

 A 

LVL

3DB

RBW 100 Hz

VBW 300 Hz

SWT 7.6 s

Center 173.875 MHz Span 62.5 kHz6.25 kHz/

-50

-40

-30

-20

-10

0

10

20

30

40

50 1

Marker 1 [T1 ]

           44.55 dBm

   173.875687500 MHz

LIMIT CHECK   PASS

MASK

 

12.5KHz, Digital modulation, Assigned Frequency:173.875MHz, Low Power 

Ref  41 dBm Att  10 dB*

*

*

Offset  41 dB

 

1 PK

VIEW

 A 

LVL

3DB

RBW 100 Hz

VBW 300 Hz

SWT 7.6 s

Center 173.875 MHz Span 62.5 kHz6.25 kHz/

-50

-40

-30

-20

-10

0

10

20

30

40

1

Marker 1 [T1 ]

           30.45 dBm

   173.875937500 MHz

LIMIT CHECK   PASS

MASK
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8.Transient Frequency Behavior 

12.5KHz, Digital modulation, Assigned Frequency:155.025MHz, Turn On 

CLRWR

 A 

IFB 500 kHz

 

Ref  0 Hz

Start -5 ms  998.4 µs/ Stop  4.984 ms

AQT 10 ms

TRG

Att  30 dB*

 

1 AP

-24k

-18k

-12k

-6k

0

6k

12k

18k

24k

 Frequency Modulation Summary

 Coupling   DC

 Deviation  +peak        12.42 kHz

            -peak       -12.49 kHz

            peak/2      12.45 kHz

            RMS          8.806 kHz

 Carrier Offset         388.22 Hz 

 Carrier Power            0.89 dBm

 Modulation Frequency  1.02158 kHz

 Sampling Rate            62.5 kHz

 Record Length             626    

 Demod Bandwidth            50 kHz

 AF Filter           LP     15 kHz

1

Marker 1 [T1 ]

  -375.218658447 Hz 

     -372.000000 µs 

2

Delta 2 [T1 ]

    -2.422744476 kHz

      412.000000 µs 

3

Delta 3 [T1 ]

   534.199615479 Hz 

      860.000000 µs 

 

12.5KHz, Digital modulation, Assigned Frequency:155.025MHz, Turn Off 

CLRWR

 A 

IFB 500 kHz

 

Ref  0 Hz

Start -5 ms  998.4 µs/ Stop  4.984 ms

AQT 10 ms

TRG

Att  30 dB*

1 AP

 

-24k

-18k

-12k

-6k

0

6k

12k

18k

24k

 Frequency Modulation Summary

 Coupling   DC

 Deviation  +peak        12.47 kHz

            -peak       -12.48 kHz

            peak/2      12.48 kHz

            RMS          8.629 kHz

 Carrier Offset        -577.40 Hz 

 Carrier Power            0.32 dBm

 Modulation Frequency  970.292 Hz 

 Sampling Rate            62.5 kHz

 Record Length             626    

 Demod Bandwidth            50 kHz

 AF Filter           LP     15 kHz

1

Marker 1 [T1 ]

   -28.611112595 Hz 

     -596.000000 µs 

2

Delta 2 [T1 ]

   -12.393985567 kHz

        1.100000 ms 
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9.Conducted Spurious Emission 

--Remark: Add the HPF(>200MHz) for 1G~2G Spurious Emission testing, the test limit is -20dBm. 

12.5KHz, Digital modulation, Assigned Frequency:136.125MHz, High Power, 30MHz-1000MHz 

 A 

3DB

RBW 100 kHz*

VBW 300 kHz*

Offset  1.5 dB

LVL

Att  30 dB **Ref  20 dBm

 

Start 30 MHz Stop 1 GHz97 MHz/

SWT 5 s*

1 PK

VIEW

-80

-70

-60

-50

-40

-30

-20

-10

0

10

20
1

Marker 1 [T1 ]

           12.42 dBm

   136.093750000 MHz

D1 -20 dBm

 

12.5KHz, Digital modulation, Assigned Frequency:136.125MHz, High Power, 1GHz-2GHz 

 A 

3DB

RBW 1 MHz*

VBW 3 MHz*

Offset  1.5 dB

LVL

Att  30 dB **Ref  20 dBm

 

Start 1 GHz Stop 2 GHz100 MHz/

SWT 5 s*

1 PK

VIEW

-80

-70

-60

-50

-40

-30

-20

-10

0

10

20

1

Marker 1 [T1 ]

          -48.10 dBm

     1.346750000 GHz

D1 -20 dBm
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12.5KHz, Digital modulation, Assigned Frequency:151.125MHz, High Power, 30MHz-1000MHz 

 A 

3DB

RBW 100 kHz*

VBW 300 kHz*

Offset  1.5 dB

LVL

Att  30 dB **Ref  20 dBm

 

Start 30 MHz Stop 1 GHz97 MHz/

SWT 5 s*

1 PK

VIEW

-80

-70

-60

-50

-40

-30

-20

-10

0

10

20
1

Marker 1 [T1 ]

           12.51 dBm

   151.128750000 MHz

D1 -20 dBm

 

12.5KHz, Digital modulation, Assigned Frequency:151.125MHz, High Power, 1GHz-2GHz 

 A 

3DB

RBW 1 MHz*

VBW 3 MHz*

Offset  1.5 dB

LVL

Att  30 dB **Ref  20 dBm

 

Start 1 GHz Stop 2 GHz100 MHz/

SWT 5 s*

1 PK

VIEW

-80

-70

-60

-50

-40

-30

-20

-10

0

10

20

1

Marker 1 [T1 ]

          -48.11 dBm

     1.319750000 GHz

D1 -20 dBm
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12.5KHz, Digital modulation, Assigned Frequency:158.125MHz, High Power, 30MHz-1000MHz 

 A 

3DB

RBW 100 kHz*

VBW 300 kHz*

Offset  1.5 dB

LVL

Att  30 dB **Ref  20 dBm

 

Start 30 MHz Stop 1 GHz97 MHz/

SWT 5 s*

1 PK

VIEW

-80

-70

-60

-50

-40

-30

-20

-10

0

10

20
1

Marker 1 [T1 ]

           13.26 dBm

   158.040000000 MHz

D1 -20 dBm

 

12.5KHz, Digital modulation, Assigned Frequency:158.125MHz, High Power, 1GHz-2GHz 

 A 

3DB

RBW 1 MHz*

VBW 3 MHz*

Offset  1.5 dB

LVL

Att  30 dB **Ref  20 dBm

 

Start 1 GHz Stop 2 GHz100 MHz/

SWT 5 s*

1 PK

VIEW

-80

-70

-60

-50

-40

-30

-20

-10

0

10

20

1

Marker 1 [T1 ]

          -48.49 dBm

     1.087625000 GHz

D1 -20 dBm
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12.5KHz, Digital modulation, Assigned Frequency:173.875MHz, High Power, 30MHz-1000MHz 

 A 

3DB

RBW 100 kHz*

VBW 300 kHz*

Offset  1.5 dB

LVL

Att  30 dB **Ref  20 dBm

 

Start 30 MHz Stop 1 GHz97 MHz/

SWT 5 s*

1 PK

VIEW

-80

-70

-60

-50

-40

-30

-20

-10

0

10

20
1

Marker 1 [T1 ]

           12.92 dBm

   173.802500000 MHz

D1 -20 dBm

 

12.5KHz, Digital modulation, Assigned Frequency:173.875MHz, High Power, 1GHz-2GHz 

 A 

3DB

RBW 1 MHz*

VBW 3 MHz*

Offset  1.5 dB

LVL

Att  30 dB **Ref  20 dBm

 

Start 1 GHz Stop 2 GHz100 MHz/

SWT 5 s*

1 PK

VIEW

-80

-70

-60

-50

-40

-30

-20

-10

0

10

20

1

Marker 1 [T1 ]

          -48.08 dBm

     1.493500000 GHz

D1 -20 dBm
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10.Radiated Spurious Emission 

12.5KHz, Digital modulation, Assigned Frequency:136.125MHz, High Power 

Frequency 

MHz 

Polarity 

H/V 

Emission Level 

dBm 

Limit 

dBm 

Over Limit 

dBm 

293.98 H -46.57 -20.00 -26.57 

440.06 H -55.10 -20.00 -35.10 

2747.34 H -51.73 -20.00 -31.73 

293.98 V -66.86 -20.00 -46.86 

440.06 V -60.84 -20.00 -40.84 

2617.17 V -51.85 -20.00 -31.85 

 

12.5KHz, Digital modulation, Assigned Frequency:151.125MHz, High Power 

Frequency 

MHz 

Polarity 

H/V 

Emission Level 

dBm 

Limit 

dBm 

Over Limit 

dBm 

349.81 H -47.82 -20.00 -27.82 

523.82 H -56.72 -20.00 -36.72 

2784.92 H -51.20 -20.00 -31.20 

349.81 V -58.04 -20.00 -38.04 

523.82 V -68.12 -20.00 -48.12 

2976.42 V -51.02 -20.00 -31.02 

 

12.5KHz, Digital modulation, Assigned Frequency:158.125MHz, High Power 

Frequency 

MHz 

Polarity 

H/V 

Emission Level 

dBm 

Limit 

dBm 

Over Limit 

dBm 

349.81 H -48.35 -20.00 -28.35 

523.87 H -56.22 -20.00 -36.22 

2820.59 H -51.15 -20.00 -31.15 

349.81 V -59.56 -20.00 -39.56 

523.82 V -67.86 -20.00 -47.86 

2668.84 V -51.76 -20.00 -31.76 
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12.5KHz, Digital modulation, Assigned Frequency:173.875MHz, High Power 

Frequency 

MHz 

Polarity 

H/V 

Emission Level 

dBm 

Limit 

dBm 

Over Limit 

dBm 

350.08 H -48.53 -20.00 -28.53 

524.14 H -56.40 -20.00 -36.40 

2820.86 H -51.33 -20.00 -31.33 

350.08 V -59.74 -20.00 -39.74 

524.09 V -68.04 -20.00 -48.04 

2669.11 V -51.94 -20.00 -31.94 

Note: Margin = Emission level – Limit. 
 

 

  

 

 

- End of the Report - 
 

  


